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(54) MOTIVE FORCE OUTPUT DEVICE AND CONTROL METHOD THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a storage means from being 
charged/discharged by unexpected power by performing regulation 
so as to output desired motive force from a motor. 
SOLUTION: Energy Pe to be outputted from an engine is set so as 
to cancel deviation APb between charging/discharging power Pb of 
battery and its target value Pb* (S116-S120). and the operation of 
engine is controlled so as to output this energy Pe (S122 and S134). 
The energy Pe outputted from the engine is converted by a clutch 
motor and an assist motor and outputted as motive force requested 
for a driving shaft and since the battery is charged/discharged by 
finding out the excess/lack of energy corresponding to this 
requested motive force, the charging/discharging power of battery 
can be regulated by regulating the energy Pe. When the target value 
Pb* is especially turned into a value 0, the motive force can be 
outputted to the driving shaft without charging/ discharging caused ;St22- 
by unexpected power. 
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(57) [MS] 

P b * t^IiAP b*sfrt>WStb5 J: Sai^^fe 

W^Si-LS^/l^P e ^r^X^U (S116-S12 . 
0) . r(7)x^yl/^p e^ty^j^^x^J: pxy^yOl 

te*r»J4Wi~5 (S 1 2 2, S 1 3 4) ) c ^^^6 
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1 

^filnAfctJ* £*b5i!j;t> t striae 2 <75HHEttti:AUi* £ 

nag s *bfc a am*' \zm<s^xmmmmmfr b&jj-t 
z&mm a ato* £i££-r ^jibi § ararttt^a 

mmm £ tiitmwm a am* a* ma £ *ta £ s mEmm 

tBj^ib^ a mm * zmiE-r z a «««f je^s t»i6 
»am*3£B e 

[»**2j «riaaant«E#att. iwatt*«iE** 
/h S < ft 6 J: 5 mrfSJ^ftSS a am* £ flOE-r 3 *a r- *> 
6 ft** 1 Etttf>Sj*tti*3£S 0 

[ft** 3 ] ft** 2 Ed^ffl^itifoo'r , 

«te a ai©* t mwmm aai«* t *:H*f+tf fc-r- 

m^T^t#, tnrea«tt*^K^J:9ir£Stt^iK 
»«s a tut** £ wibk* £ a nib * \z mmn it <b *t 

msj)Kib«iaam*K£^K^ «wsibi»*»^«ei»s 

[i»**4 j meaaHti»jE^ft». «rfE»*fis* s 

*5J:51l(ffiB*ft*t4lOEi-5*«-e*>5lll* 
*lE«c^»*ffl*3£«, 

[»**5] ureaadtiitjE^Af^ tfrieaaiKjais: 
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Mo 

[11**6] tt#*l 4^U5t^i"tb*»E«^)«i*tti 

a*r«t;t, 

.1" -5 ^a T* fe 5 ®3 * as * K ■ o 
70 [tf**7] «*S6ffitO»Affl*81-Cfcot, 

ffiES«#aa* £ ^5 a aim* £ts:^-r 5 a ai 
«*aje*a*:«;t* 

D«WiS titc-fttkm.m.t) t «te a ««;*»«*«^ «t 5 

[»**8] »**l *^U5v^ix^E«fe^»*tti 
«TE^*/WlB»*af±. «9E» 1 ©EemasflrEH* 

20 « a am* ^»«?-r s«nBRB«w a anacft-eieiiE-t- 

flWE«i*flH6*fcffi*att. «TE h^^»iJW*a^ £ 9 »J 

u -r 5 ^a t- fe 6 * a * 

[ 1***9] *rE^*/i'*TMK*att* mrlsmi^lH] 

UTKWEte*lliBBo«i*^9a9 fc-TSi*^ BER 
5IS*3S 1 fti> U 8 if^n*>E«t<o»AtB*3S«. 
WEai^/u^WaE^atts 

tuE^ 1 <r>W&®fe J: ^StrE« 2 1 Sft 5 SB 3 

i^fc■b*^ca^v^T»^feola^E(lll^»*^^Aal*1-a 3 

[11**1 1] UAtt*#i-5iiK»«i:, 
«TEJ3Rtb«^Ui*tt(wlS* SixSJB l ©SWI fc ^IBiE 

ettl^Aa*$tt5ib*^t6E^2^(s]«s*4(-AttJ*$ 

jo oBME-ra^/^iw^at^ 
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(b) tm&zfri£awM*\z&^xmMWimt>*b 

ffi*t5BBi@*li*S:R£L, (c) BERJeSitfc 

(d) «rciicn«^&aiAstb5ibAj: 
^*/u*ewmttbimwumh*mm\*. (e) «r 

to»:fc«£«:«fflU (f) K«MU*tbfc«b»«»c 

s<5i>T me g am a * fefimiEjimwi § mm** zmiE 
1 2 ] m*T% 1 1 fEtt^tt*ffl*»«osj«i 

iE»*Hl*K»l SflmA&limfl^aMbAJrfcH 

wia^^jy^ (b) fltrtsiaia^aiwsattstt^:^- 
* \zLm^^xmsMtm s «»* s * x * r-c 

ttE*^-/:/ (f) f±. SWB»a«*#/>S<tt*J:5 
(g) IME»fflSftfc»*«*E3»Bfft«[JKTOi: 

[»*3Si 3] mt^Ty? (f ) is. BtlBR^Sti 
< ft 5 J: 5 MEmMiAfc*]Et5^T y^ffe 

iE*o»*ffl*ag«fl3«Mip*«fe. 

[0 0 0 1 ] 
[0 0 0 2] 

*LT^5 4*HBB5 3- 1 3 3 8 1 4-8^« 

ttratt^Eusmft *: * *. r mm ^^7^^m 
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[0 0 0 3] 

IMkCiS* S J: 3 # fctt, 

2/7 £9*#<ft !K iMHotAl^ot/^f JttJttS 

3/? [0 0 04] ttJBAtt. C 5 UfcBB«jft«r«Hfci-6^«) 

*ffl*3S«*»*UT^5 (tti¥7-2 2 5 8 6 9* 
ft if) . 

[0 0 0 5] L*>U - 5 Lfe«l«*fToTt. ««6« 
[0 0 0 6] *8P^(OBAaiA8ifeit;-t(0«i]«S6 

«Wo«i*ttS*3g11i3J:tf*o«HffP*ffitt, It^go 
50 3lEJk«*a«t1-5m*^J:oTffp i:*t-s 5£^m^ 
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[0 0 0 7] 

[0 0 0 8] *»Mott^ttJ*3S«l±, IBS*!! 
OleHteWH-Aa^ £ tbaib* ^ mrfB^ 2 o.Ellfcttl-Aa 

XBi"6B«b»KJE*«i, «K*S*ufcB«ftaK:S 

<5^-csttEJWib*^ b a*-r smtbn b awrt %^s-r 

aJDKftlSB*ftAtt£^a2:* KK3tS^fcIS»«B« 

E»«^aa> e> $ tvzm.^*^* t s at 

^*^^*¥a£MrEM6»fc *r««p-rStt*«MW* 

[0 0 0 9] C(D*»M^B*ttJ*^«tt. lii^w 
J:t)pSi-5 0 ttttflltt* Jdib^^ai^#^fc{ll?tt# 

& a* s tus ft * t wm^&fc h ittkm s 

& B«ft*^^/^aE» itiMi^^t 



(4) »SB¥lO- 2 6 8 9 4 6 

6 

JwS^V>TB«ftA*3t*4J3Kft«Ba»*«rttE-r<5« 

aj «ai"**»w«>ft*ta*3s«^«HHi* 

[ooio] r 5 Ufc*»W^)»*Ui*i6«^ iixtf, 
fflCft«**bU*SixT^S«i*tJ!!C»«B«ft*i:^ft 

•WPi-*^t3& s -c#S. «*.fi, ft;fcitte* s *£<ftS 
J: 5 a«»*Sr«]Et5 1 i tfttf , ^/^IHS^ 

ft^fflS^/>$<>5c5J:5jSft«B«ft 

«££1-*rfc -r IT, caxfecoig*, #0tS 

[0 0 11] ft* J: 5 B«ft>b SHITE 

■f-5«#0*»W^»*ffl*K«J-*5^T. WEB Sift 

A^HfriEmftWBWft^t^ffligf+ftfc^-^ t utie 
tti-sE**a£* «naftA«is*a^a^j:!)«itas 

^fcft*««*S0f«lt«T^i:*. iWE@«ffitfjE^a" 
l^cfc 9 <KE £ ftfcflMMI B ffiSSb^SrftrE^ S ttfc B » 
ft*^Hii«"*tbiT/5J!ICft»l*tt*t LTHfrEEtft^ 

ft*B«ft*K^att, iWBEtt^a^iaits^fc^ 

^X<5^-CTWI5fflCft«B«tt*«rK«'r5*a-e* 
[0 0 12] Sfc, »*flHl36S/>g < ftS J:5DK»»B 

«ftA*«jE-rs««o*j8w<7)«i*a**«^i3v^ 

Tx WEB»tt«E^ai±, mEB«ft*K*^aiwJ: 
9KCStufcB«»*^»UTW*^It*^«SHrt-C« 
^ jEi-'<5*a-c*>5t>«)t-r6^4:t-e#s. r 5 i"tb 
tf, »*StLfcB«»*^bBf*^J4:*oj6H*riB^.r 

[0013] r.^e>#tt«*-&«)*»M<o«i*a*3s« 

«**a#a*«*., «rE»*«**a*»tt. we^e 
»«m**a*af-J: o*astbfc3E»««*^*<5^ 

-3^-CJDKft»oWE«r«tp-r5CtdS-e#S. #t^^m 
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B««*KS«fc«:«;t. «TlB»*«Si*m*«*i^ ffl 

is g ««*K3e*»j=. J: r> i££ $ tbfc b ^s^j 

[0 0 14] #tt»S:*«)*»M^«i*Uj*«« 

[0 0 15] rttfe*»Wo»*ai*«ii^i3^T, ffr 

<c*s* t km p - * rb<o husks t ci^^xtux^ 
^ * £ a aB * -r 5 » p - * m tb a s 1 © t -r 5 r & 

[0 0 16] *»9§©ib*ai*aS«fc*S^T* «r 

[0 0 17] *»MO»AHl*3S«01W»*8fett, £tJ^ 
1 <D[§]6tt fc AtrEBttWitiiiS'fr S ttS » 2 oisi&tt £ 

Sri"* IWrlB^*^*«IS^af-J:S 

B««tfJ«rK£U (b) I«R«S^B««I*^S<5 
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(c) K»S*ixfcJD!(»«B*»** s ttJ*Stt5J:5«r 
IEaC»«OWES:«yW"r5i:*^, (d) ttEflCtttt** 

SrSJSPU (e) «rlEflMb»**6U*S^TV^»*fc 

ittEiigci&tt swMJit (Dmxm&*mft u ( f ) m* . 

[0 0 18] r<o*J8W^)«i*ll3*am©MW*ttJwJ: 
IIKIb»^e>Ui*SixT^5«i*fcl!Kili»B«ib* 

[0019] r 5 UJt*»BBo«i*Hi*K«^«H(|i*fe 

fuE*^^ (b) ttWEIBli^a^fEltStbfcT* 
- * k:£-s^t DtrlBJKIbfll B tlib^ *K^i" Z>**ry? 
l?*>9, ftjE^^^/^ (f) tt«TEB*«JIAS/>S<* 

30 3E^, (g) ffilB«ttiSixfc«i*«aEi&5Bf3e«»TOt 
«TEtfiES<xfcJ3R«i«Baiib**r«rEKSStt*:B 

^a ©Kit S: H^T-T 6 ^ =r v y"^m x. % fc o t i~ 5 r. t 

[0 0 2 0] £fc, #»WO»*£UAK«0«1i|l*fe^ 
*3^T, HjE^r^y (f) (i, mrEK^^t^fcBSIil] 

t>BfS©tfc^o«5HSrax.T B«»*^3EStt*<0«r 
[0 0 2 1 ] 

(ID l ^ib^m^^M 2 0 S:ifl^aA/tf*PiO«»«j* 
50 X. *H^*o«j«*»foK?B1-6, 
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[0 0 2 2) m2\Z7frt±o\^ r^MI-fl, WitiM 
n, BJBO^b^a y h/w<A^6 6 Sr^LTRALfc 

s« t mMmftifr 5 i e>«it s ixfc* y y ^ t ©a* 

Tlf b*x5 4CD51Ib£:^ 7 >-^i/-Y^ h 5 6 

[0 0 2 3] Cc^^v^S 0£>5HEW:, IS-T-ffilflP^-^ 
7h ©T^ EFIECUirW) 7 OKI* 0S!H»£jh, 
T^5o EFIECU7 0CH ^^^^5 0^31^ 

y h/W^K/sKi'S'a Vtyf6 7, 3i^i^>-5 0 <E>tft 
W^r^£ti-r6P^^l : ^JEirvih7 2, xyi/y5 0^)* 
l^^^iiii-^TK^irV'i^ 7 4, 7^ * h H.fa- # 6 0 

^ffi-To[E3^mir>f- 7 6 *3j:WiaWi«-fe^* 7 8* 
ifT-te^o **5* EFIECU7 0M, Z-V>i&. MZ. 

[0 0 2 4] ^>-i>^5 0<7)^ ^^v^^ h 5 6 tz: 

4 0^^L-C|g®)«2 2^^^tLX^5o I*®J$li}2 2 
tt, T >f 7 7 l/y^/V^t 2 4 llg^^ntfe ►) , 
2jfcb;fc3£«2 0ti*b<D bMfrik»th\Z£Efc<DWtMti2 
6, 2 8l:fil$n5 e ^(0^7 7^-^3 0*3^^ 

7^ h^— * 4 Of*. fRWSas 0J^J:9»Jfti**b-c 

WCPU^fi^tlTiSl >7 h W<-8 2^»»t 
h#i^>g >-ir>-^8 4-^r^1r/^^6 
4 i^tt^^fcT^ir/^^VU/K^v's 4 a 

feiffcS9*S*LT^5 c fRfffit8 0(l ±«£L 

tEFIECU7 0^a»ia?), S^OWSftfc^DBl 

[0025] 0i \^-rx o mi&mnmjjmiD&m 

2 on, :*:^<n, xy^ysoi:, xy^y5 0^)^ 

* 30 1, nmm2 nzttetzti,*:*-* 4 2^ 

U*T;y* h^e-* 4 0«rBttMtt1-5Mff&>8 0t^ 
[0 0 2 6] ^7 ytt—* 30li> Hi 5 
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4 >-fu — # 3 4 \Zl&J&£tlfz* p ^ M^HtlOs-OU 

3 6 ^rf <b LTM^ nt^^ 0 r ^ 
= *§=i^/W3 6^<Dm,£}&. 7 V y^V 8 ^r^L 
TflM&SixSo >f Vto-^ 3 4l^*3PT£«a>r;U3 

**3 N ^7>^y-r7 h 5 6 l^ttx ^Oimfcfig. e e& 
;/} ^3 911 h y — * 6 Odffifctt^i-LfclHlfefc 

[0 0 2 7] ft*. 7^ h^r-* 4 0 fclR0Bttft«i: 
44(1, >T — 74 5fcmfe£tltl7T — *4 3l^|U£ 

*h^-*4 0T-n, :^WI54 6i:J:5I#t£ 
tin^/U4 4 ^Mt5 W> ^IjWIii ^ , o- 
2/? ^ 4 2^l3Bi-'5o a— ^4 2&mWi#)\^'&£fttz$& 

n, Witjititimw 2o<dv>\s? offi^WTfcssEtbt* 2 

2t*fcD, |g»tt2 2fr#i, 6 d £t&ffl-f 

-5 uyVw<4 8^ftbtLTl^ 0 3=fc. 11«2 2 
fit, * 4 5 \zW£rtbthtz--<T y >-^4 9 V 

[0 0 2 8] ftS^j'^-^ 3 0 i:T->^ h^-^ 7 

4 0i(± N ^77f^3 0^yfo-^3 4^7 
^h^40On-^42, 5il^TttlEibtt2 2^ 

5^ PI^-^ 3 0, 4 0 irOl58«*Sf«fl-1"^^ ni^i/V 

5 0^)^^ 7^2 h 5 6 (Zttl^S^ctt h/l-^# 
^7^^-^ 3 O^T^^d — ^ 3 2^SJ:^^ yfo 

3 4^^Lri?©l6 2 2(cm^l^tL. 7^ h^- 

45. 

[0 0 2 9] 7*/ * h^--^4 on, 3iflr^*iv«^a! 

^3 On, TKiKm^Z 5^ft57^P-^ 3 2^H 
fta-f/U3 6<rit^^to-^3 4t, ^^S^i" 

3 0O7!)^n-^3 2(j:^7y^y-V7 h5 6H, 4 
y-Tu-f 3 4nHtbtt2 2Jr«-frS^-C*3 9 x T«>^ 
n — ^ 3 2I^^K^E3 SfrmttbftTl^ZZ- tlilt^ 
KWLfco r(OM«^3 5H jllfil«-Ctt8« (Nffi 

2 0f^Ml®twBA#$^TI/^o ^^ffl^M^7 7f 
^-^3 0^6i:[R)^5^T*fc^ -o^o^ic^ 
SiCO^fSjniSfr^t Wot^S, ~<D7kt\m^3 5 iris 



11 

^/V3 6ll -YW-n—^ 3 A\Z.Wttt hfrtz.%\ \ 2BC0 
a t7'7 v-3 8 b <h/^ib«l££ixTV>&o ^> H*@ 

(u, v, w^g) ^mftt^^y^y-tzt-fc^. 

7>V >^3 8 t:iteH*g#(7}[H]^y ^3 8 a t ^7^3 
8 b t £>/8;i:£nT^<5 0 

[0030] &m-tz>— mofctKm^ 3 5 tm&-r 

$f-t, -O'l-v-? 3 4t;ii2tt^fcH^:^/U3 6# 

2 b<4 ^~tv — * 3 4 tttm^nl&Z^^&^-to M1£ 

ti/^y h 5 6 t^il^^^fcT^^ d— * 3 2«t 
^ ^-n-^ 3 4£^(H}eSc^(D^^ffi^^4fgi: 

[0 0 3 1] ^ 7 7^-* 3 O&^tfTv'* h 

4 o^i^®b^-r5ffl^s©8 o^^^xmw-t 
6 0 ^j^®8oji, ^ 7 y^-^—? 3 o *mw)*i~z>m 

l^Ii!lI8S9U, Tis* h^e-* 4 0 ^IgSrt^SI 
2 ^igftlUig 9 2 t . ffiWm\a\& 9 1 , 9 2*SH»t5 
|»CPU9 0 t. —^a^T-feS^^^i; 9 4 ta>*> 
*SSiiT^S, MCPU9 0U, l^ZT'W^n 

fel^o ^7 A IfeR OM 9 0 b , AaS^)?K— h 
(BSHiri 8 ) *3«£tfEF I ECU 7 0 tilft&frftSS' 

d, T^t^^jR^a yt^t6 4 a^5>ro7^ 

AP. yi/-^^/Ki/^sytyt6 5 a^b^)^ 

S) BP. >7 btfi/i/a ^^l^tS Afrh<r>i/V h# 
^>sySP, H 1 Ol*»jlH}&£9 1 i3*t6^fc2 0(0 
ttflEttUj«9 5, 9 Gfrb<0*7 vT-WBtlK I u c, I 

7, gS^bOT^hlfflllua, Iva, Mi 
&tbJS!9 9 a ^b^yT!) 9 4tf>H^SBRM, /<*/7 

y 9 4 OfflAWT-WRtt &Jh,fc**tf 9 9bHO^ 7 
7^94 tf>3£Sfc««2> P b ft t*f)K Atltf- h IT 
AASttT^S. »**tfcffl*9 9 att, '<77 

y 9 4om)(MKoHs**fctt^^^y 9 4 (7}<£#<Dmg; 
4:80 5 w t K J: B R***»lH-r S fc <0fc f ***n fcfrt 
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[0 0 3 2] WCPU9 0^f)lt HI 1 ^HEfb 

9 ^i?7s#T i 1 4v>UT r 6 *SEft1-£*iJW{s * S W 
l-t i,X<D6@<D h7^v/^^T rll4^LTrl6 
JEttHK 9 1 rt<73 6<ltf) h 7 T r 1 ^^LT r 

611 h 7 y^^-f^-^«Ltfc IP , 

70 — fchaflaK^'f 1 , L2i^LTV-^iJ^> 

^*!t**J: 5 2fiTo^Tt?SES^tb, ^t^iSI** 
^ ^7yf^3 0(DHft3^^ (UVW) 3 6<73 

mMy^^Ll, L2I1 /^fU9 4^7^1^ 

-<-*-*«liw* *^ix««Sixr^^!&»6, Wcpu 

9 0 \Z.£ Vlti&tel- h 7 l/i/^PT r l^^lTr 6 <D 

□ ^;v3 6dix6tS^, PWMffjyW-JcoTjg^ 
^iESSCto^ HtBa^r ^3 6^«t 5, IaHE«*^ 

[0 0 3 3] fife*. S 2 Oig»[E]S§ 92(D6 i®<7> h 7 V 
•^nni 4^tT r 1 6 h7^^^f^ 
-ttt-fiXs jB 1 ofg»llIS& 9 1 t 

tt. 7^ h^— ^ 4 0 C0H*S='-l , /^4 4^€-^ 
S^T^So feoT. WCPU90CJ:W%Wh 
7>^^^T r 1 1 4^LT r 1 6 <DJrS*%VSi ZfflWn 
^SW2 tci 9 #3-f^4 4l:^51i 

Sr. pwMWiaoxswmsct^ t. 

[0 0 3 4] £U:«/£*:KW U/c^ 1 jt«S«IOtt*ffl* 

iilp-efcS. x>i/y50^EFIECU70iat)I 
$c£ft^ 5 0 ^@6»N e d s ffl[N 1 f@6 tt 

(^<5t-fSo Cc?Di:# x fW«tt1t8 0 3&s^y 
3 8^1X^7 7^-^ 3 0 ^H*§^-</i-3 6^{pJ 
*«8tSr«UTi^t^t't , ti/tf, EP^>^ 1 o1Z»)Ih]^9 
KOh7^^Trl, 3, 5^t7i:th7^ 

3 OOT^d-^ 3 2 t^^^-n— ^ 3 4 t fi®^^3 
^<tt*SixT^*if^lBt*9. xy^ysoo^ 
7^->t7h5 6liSle]t) UTV^*ft1Bt*5o 
[0 0 3 5] MfflftB 8 0 Offlffl CPU90 ^ffilWf % 
SW1 ^rttS^LT h7>^^^^^yt7»t6^ 
xyi/y5 0<D# 7 h 5 6 <D[H)gikN e tie 

fttt 2 2 ^IsJIsSN d t OfiM ^77 
3 0\Z*SftZ>T$# o — ^ 32M V^-n-^ 
50 3 4(7)lHlg|:iNc (Ne-Nd) ) ^i5DT, ^7 7 
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* 3 OOHtt^/l'S 6 icfcjfcd^ffch^ ^5yf 
* 3 OltRWtkt LTflMBU li^il OlEBUl 
SS9 1 ^UT04^, /<y^U 9 4dS*«Sn5, 
COi:^ TV? n — * 3 2 b4 >"T^ — * 3 4 hfcffi 

4ii, xy^yso^IniaNe (^7^*>*r:7 h 5 
h-=E~^4 0-e}«*StuSJ: 5fc. W4KCPU9 Osfts* 

[ 0 0 3 6] Bl3^fig^*tf, 0<7}[B]te$cN 
e £MttN 1 Tr T e ^fT 1 ^jlgzK-f > h P 1 t 

&mm$& 2 2 i^iti-s 1 &\zm&G i £ tt 

2 T^^^tbS^-*/^ ttr^ h^e— ^ 4 0 l^W 
!K ittN 2^[Hl^$6:T-[H]g-r5iHfSj#2 

[ 0 0 3 7] 3iV^>-5 0CD{E]^^CN e #SfliN 2 

T? h/^ T e ^fiT2 0ig^ > h P 2 -CEMte $ *L"C 
lay, K»(*2 2OEHERNd*S0[N2 J:9*#*«N 

IwMttlEl^ttNc (Ne-Nd) ^!6Sitt"C*s S *L 
5IllK!ft^iS»Jtt2 2<^lH3fi*[P)i^lH]fi-rs^?>. * 9 

y 9 4^^^m^l-«t , 9l^fbl6 2 2^lHEs^/^S:4- 
;t£ 0 — WCPU9 0IIJ:!)7^h : t-^4 0 
^ i 9 «*SrH]*-r S J:^I2 ^HZftlBl^ 9 2 SrfflUBJi- 
7^^^-^4 0(00-^4 2^7-^4 3 

5 0 r^T\ 7'^ h^e-^4 OK:* 9Ih14S^1* 
^ ^ s,^.-^ 3 o fcj: 9?B»£ix5 J: 5SIWCPU 
9 0Jrj:5JBi*5J:t/*2OlB«iigK9 l, 9 2 £»J«P 

[0 0 3 8] B 3 (CRR b*tf , * V is**? ~7 b 5 6 <D 
[HlfsScN e j&SffiN 2 "C h/U^ T e j&SffiT 2 > 

^3 ^ LTtb^^^;^^7 7f^-^ 3 0 1-* 
j»UTlEt!jtt2 2CttT2W h/^^t^^l^ 
* y 3,^*—* 3 0 ^«fe»i-53i*^S:««G 2 <bffi 
J$G 3 t<D%Qt L"C*feS*u5^*/^ £ l/T7'>7» h 
^ 4 0^biS*UTJffi5wt^J:9. fNl« 

ttset 2>BftWi 2 2 i-fiT i <d h/u^ £tb^-r 5 r. 

[0 0 3 9] EJl±^ttW**6J»5 J: 5 ^ H Hffi#'J<^ 
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Ti21bl4 2 2t-f±l^i"^>w^^x-#5o -^):i:H * 
7 y^^—f 3 0 iTf* h^r — ^ 4 0 tt-^S hA-^ 7 

^^oSbsfsfc l 0 0%£i-*u£x x^ysooie^ 
^yhli mWM2 2^ffi^i"- < #^^ :3 rP d tHI— 

y^ysooig^yh^ ie«jW2 2i;i£ti2i-t-'<t 

KSbN2 2 0lH3«!ftN d K»fc>fe1" gSl^fc^: 

w 5 Lfc^^v^S 0 Waited > hORfl: 

h ■=€■-■ ^ 4 0 ^rt-J:5 h/u^SE»^«b*li. 

0 0%^ US3o 

[0040] r(^J:5t^ SBisat«Ko«i*a*8«2 

/^aetfcUTK«b**2 2lcffl*-*-Sr4:*ST»#s*s, r 

e tlHlfelSfeNe ir^>a) SriKibtt 2 2 Jcfi* S tb2> 
(h/^Td^@i|toSNdt^S) J:^^< tt 

^^IE»]fi2 2^»*Sti/5»*J: 5/>S< Utt^x 

[0 0 4 1] SHfi«o«iAHi*S«2 0^*3»t5 

2 0 «rjg» UfciE«**bBf*WIW« 
2 Om s e c fe) (Cjft 5 3g U^ff Stb5 t>0"CfoS 0 * 

/w— ^^jtfTStt6i. M»gI8 0<7)M«CPU9 
OH. £-f> ^y?!) 9 4^5S»OTAPbOl«ffiP 
b *SrBc^tf*Q!SSrfT^5 (^xrv^S 10 0) e /< 
yy" V 9 4 0SMS^P bOeSlfflP b D^U 

9 4^55®c®®^^^^— 9^:^ 
RAM9 0 a O0f«T K^^^IEttSSttStcOt 1 

^tr^mm^lP b^g^ffiP b * t UTIS;^-r^ 0 ft 
^T, |EBtt2 2(^Il}e!SN d ^K^j^tf^S^rfTttS 
Uf^S 102) 0 SlZ^bf^ 2 2 0>S<ER«U ^^/u 

/<4 8*>e?K^/^^seftW2 2<D\s)ifcft&e dfabJt 

[0 0 4 2] I^tv T^ir/U^^/Ki/v-H >ir>1^ 
6 4a Iwi VfctiiZinZTf't 6 40B5i*T- 
5/? fe57n^^v ? v'3 ^AP&BS^^tf^aiSrff 
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7^5106) 0 ft*3. JRl*lt««5ib*Ui*SS«2 

y/i'/K^v's yAP t(-fiffl[0^g:^^^u5^^ x 

[0 0 4 3] H*B)i£A2 2<D[p]g^:N d t7^t/^^;U 

(2, R^^fT^ir/^^/^^v-a ^AP tmW)$& 
2 2 OHHSftN d t l:S^^TT d * £-*tt}-r5*!yS* 

s<y/istfi?i/B yAP^meftN d ^i^^fi:^ 

UTROM9 0 b (CEf tT^5#, mW)$&2 2<D 
tlZt. ROM 9 0 b^lSltUfc^y^ , ^#BSUT^ 

[0 0 4 4] fttH, h/^»*lTd * t 

m^t.tifrmm$&2 2<z>[«MESSNd t^s^y 94^ 

SSfeli^P bOiaMtP b * tfrh. A>*? 
Pn^ftl (P n =N d XT d * + P b *) \^£Y)$:Sb 
(^r^SllO) . *«)f:x^Pnl:S^^ 

(^x >>7°s 112), /<-/^JJ 9 4(D^m^r 

«.Sfct5»*fcife9, ^a*i:ii@8fiPb*Hft 
^ffitft-S^b; M^;^Pn»#2 2Ht±3 
^f/<fx^Pd (Pd=NdXTd*) JlD'hS 

ttx »aSi"5^7 i 2y^S 1 2 8\Z£V RAM 9 0 a lUfB 
ttStu53i*/^^rP n ^zn^/U^p e t^b*5"^ 

$:ffl^tx^p ni;»i5tsi^p e &m&~r 

Z>h(Dt\^tz. 0 ft*3* i/7°S 1 2 8l::£ 9IB«$tt 
fcV^*/U*=P n t^/^P e t^l&^^IIOP 

[0 0 4 5] c 5 Ltxy^y5 o^bft^T^^ 
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^^^-r^^^^^rft 5 (^f^si2 2), 

>5 O0>la]«5i£N e £ h/l^ T e t (OW^^^b. 
x^>;^P e t l«tNe * *3«fcT/S« h/U*T e 
* t (^BBffittP e=Ne*XTe*t4 5. L/^U ri> 

eOf{b(^LTxyi/y5 0^Slte4^fB* s it6*^X 
{fcrSWEtf'f ^ hSr@«lsJe*N e * i g« h/^ T 

5 l«tN e*fcS« h/V^ T e * i:Oia**to-& 

[0 0 4 6] 0 6**, ^^v^S O0«B<Eatf-f>' h £ = 
y-^/5 0O|$i:«^t^77T'fc^ ID^ft 

5 Sfc. =^^50 

^fciMwu^— ^cDft,^C 1 - C 1 ^I^IC 3-C3I: 
So-C*5HEjK-Y ^ b^Sb**^^^^ 5 0£>G!HeSN 

30 [0047] H3^i~5 X 5 t-N Ui*i-S=.*^3& s rac- 
T-^> ^Ig^y hTI^t^^^otxy^y 

Cl-Cl±m JiVi^^S O^rjl^^-f yhAl 
(h^Tel, 06|Nel) T-5iei"S - t t-«t 

ttC 2 -C 2*SJ:U^C 3-C3 T'^^rtu-^n^^^ ^ 
hA2ioi;^A3^^tocl:^:, ^^^yu^-^co 

^0 £<5f *3.^/U^P e CTltxy^y 5 O^^^T* 

(7)T'fe5o SB60in?tt* COft^A±^^3lK^ ^ h 
UNe, h/^^Te) fc 3i*/ua? P e t OBB«4r 

[0 0 4 8] rrr% *j»AfcSii*-rs*ii»-c»-si^ 
y^ysooiewyhiSfe^ix x^p e ^ 
50 5 0oaEWI«s«Et6:i:l:4 9 t -t^SC^aff 
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taoTit um^m^m^^^-^^nx^-ry 

5 0 Lfc^ot, n £D J: 5 ^ftj»A*iSaEi-Sft»T-*g 

6 0 &4ov E) 6 EldftN e m i n t V T e m i 
n irl^J: 0*;b£*u5*&itf>f hAm i nttu ^^v? 

[ 0 0 4 9] :HT^y^/5 0©l»tNe* 10 

^y5 0^IMft4 5 Uf5//si2 6i^isi 
2 9) e SHfiWOtt. E^O»-&-b. ^9*/fW3 

u9 os6swoa**aa«:*Jfflu-c, ^7^-^30 

ECU7 0\Zfg7jk%mm UT, EFIECU70l:i5 

[ 0 0 5 0] ^7 5/^^— ^ 3 OtaftM H4^ts/ 
^S12 6) tt, HSfcW^S^^jy^-^fWW^ [0 0 5 1] 

Fc* «— ^1lt5]7c-*-H J K'l(jVe * -Afe) -+- iC2j (JVe * -Ne^dt 



* 5 OZXel&SfcN e fcHW&tri&aSrSSfH"^ {**ry? 
S130) . xy^SOOEieRNeH u>Ow<3 
9 in J: 9 4&fcB£;ft6? ^>^i/-r^ 5 6 0Hl6flifl 
e^bWSrtfC* U f^^hli tT~ — * 6 0C 

(1) J: r> 9 y ytt—* 3 0 <D h^jt^ffiT c * 
£t£^-r5 C^x^s 132). ::t\ * (1) f 

RSfttfch/^»*ffiTc*Tfe2>, * (1) 

*<E>*i2SS2 3jli* ®6ftNeO@«lEie»Ne*^?) 

Sr<e<i-W^"C-fe?). Kl*3J:t/K2rtfcb«93t»T-fc 
5 0 :o J: 5 i:^ 7 i/f 3 0 O h;^ S^fiT c 

* &WCfe-tZ>^t^£ ^y^y5 0 & @1[h]B|[N e 
*T*g^UTlH3e$^:5C 6 G 4*S % 

5 O^ggiiaNe *h%W Y^ZT e*tl:J:D$ 

f^-^3 0^h^MTc*ll llh/^Te 

X&f 7 3 0(O h/u^ffi^fflT c **saa h 

y^^Te*l3i^U< ^^^ii^^tiv ^7^^— *3 



•CD 



[0052] mmm 2 2 e d z 30 

(^■rs/^S 13 4, S 1 3 6) , t7yf*—$ 3 0 
e0B«tft 6 c £MW£>lH}fefcS 6 e, 0 d 6 
SSrffftS Ur^S13 8). HJ£#»J-Cte, ^7'> 
* 3 0 <t LT4fl^MiiKffi^t^5^ 
<b, 0c=4 (fle-fld) 4r**tS:i:W5. 
[0 0 5 3] m*t&ffi^9 5, 9 6(U^ *7 

o,^^e— ^ 3 0 w3^^/i-3 6 0Uffii: vtBJ^8Ett"C 
^5111 uc, I vc*ftffltSMS:ff4 5 

140), m?5tLtiU, V, W<PHftlwSfc*LT^5^ 

KM 



4fl 



Mi^gl (=*g--tsa£ife) S:fT<e5 (^ts//S14 
4) o ffitRSftn. ^BiioBJUtllWdll, q 
«i^«8tl(^aElfci-5wi"C*>9, (2) stsmh- 

[0 0 5 4] 
[»2] 



-sin(6b- 120) 
- cos(6fc - 120) 



sin r^ uc n 

6fcJ [/vcj 



cos 



(2) 



[0 0 5 5] 2*0«*«lCK»bfc«, ^77 

5^^—^ 3 0 C£3rto H/I-^Jb^^T c *^5>*:4?)btb 

5 # Womffilt^ffl: r d c * , I q c * t SMfrMttt-i* 

tUTtmffi I d c , I q c <bffl^^^^. *ttO«flESI^ 
tVdc, Vq c £r##5*&3!£:fr/ 1 c5 (^y^Sl 
4 6) 0 BP*,, ^-TfiJlT^ (3) ^8t*4rfTft^\ * 



50 



lw&5t (4) ^«WfcfT*5©-C*)S 0 -:t\ Kp 
1, 2MKi 1, 211 #*«»T'fc5. 

5 0 4*3, mjEjt^fiv d c , vqdi n^m^m i 
♦ tofliftAi^itw-rsa^ (* (4) ^5Z2^i^i) 

tfll^A I O i (l]^Oifl*<Z>»a^ (^322^2^1) td* 
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[0 0 5 6 ] 
Aide = Idc* -Ida 

AIqc = Iqc*-Iqc (3) 

[0 0 5 7 ] 
[ft 4] 

Vdc = Kp\ • Aide + ]T X/l * Aide 

Vqc = Kp2 • Alqc + £ 2 • A/?c (4) 

Vuc\_ GT P cos ft: 
PvcJ v7 [cos(6b-120) 
Fh>c = — Fi/c — PVc 

[0 0 6 0] XIKaWEMIRitt* g 1 coigiblUSg 9io 

fc£*b*j&*&* S; (5) fcJ:oT#«>fc#«J£*i^ffi £ 
*5 «t 5* h7^^T r liV^LTr 6 O^V-Bf BB 
SrPWMH»t5 (^7^S14 9) . 
[0 0 6 1] <C*3, * 9 i/f^-^ 3 0 WfKHWtt. h/U 

* Jt^ffiT c * -i§-4:B«jtt 22ii^7y^^7h 

5 6 ©EMBfrlRjfcjEfl) h^*«f^fl|-t"5i# ^jE^-T5 

i» 5 0 COmCJSN e dS^fbtt 2 2 tOEItelftN d X 9 * 
£^># OECOffiOHHteft^N c (Ne-Nd) 

5<h^) ^ii, iae*«Nc(rjccfciafem«*:*±s 

■fr*IeI&l6!HB* s *Sn, EHteftN e j&siUteSN d J: 9 /> 
£^t% (ftOttOilgftiNc (Ne-Nd) 

* 3 0Ole]4««ii:*fiffW«if4, h/i^*&4H£T c *fr 

b^»3 5h -< yfo-^ 3 4<75HtS = ^/^3 6 
tSttbSmilE^ «t B *C5EHE**fc Iw J: 9 jEaHi£<z> h 

f>mm%& 2 2 i^f^ffl-r 5 «t ? 1 <asg»ii]B 9 1 <o 

h 7 ^v^^T r 1 4^LT r 6 £:§!HSi-3 h(DX"k>Z> 

<omm i>m±fflfflx-ib o x t ^«wt^ot t 

fc*. Ep-t,HSbtt2 2*M»LT^*i#-^*M*r«ii 
£i*rTi^5 £#12, ^r^7 , S13 8^7 7f : t"^ 
3 OOgSfie c^^{b^f6]^i-*5^6> £<£>BR 

[0 0 6 2] T*S* h^r-^4 0<D®m W4<D 
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* [0 0 5 8] ^rO&, :HT^tofciE^tt^7r 
^7"S 1 4 4T^o/i«^)»^M^t51I^ 
& Srff*^ 14 8), 

;V 3 6 HM0t^)f EV u c , Vvc, 

Vwcfc*ft5«aS:lT4 5, *«ffittx (5) 
J: t)^^5c 

[0 0 5 9] 

[R5] 

70 

-sin 6c *| [>2c"j 

(5) 

^7y/S128) t^oi>Tig 9 I:«^t57 v'* 

9 0 11 *1\ BBbHli2 2^^*^* h/v-^otS^fi 
20 T d * ti*h#y v*5-^—$ 3 0 (O h^^fH^pffiT c * Sr 
^CTT^ h^e— ^ 4 0<7) h/U^JS^ffiT a * £t§;5£ 
i~5 O^s^S 1 5 0) • JSc^T, H®)#2 2i0lEie 

5 i) . saaufciH»sASe d*ffl^T7^ b^-^ 
52) „ mmmx-n, r^h^4oi:t4gw 

HJfflW»*&ffl^T^5a^ 0 a = 4 0 d 
:ttl/^ 0 tLT, 7^ h^E~ 9 4 OfD^^sm^^: 
«S6«a3«9 7, 9 8^ffl^tfe£±Jt5^S Ufy7' 
JO S 1 5 3) £rfrft 5» * y 3 o tm 

a^ia^si (^7^5 15 4) *3j:t/«E»*«v 

da, Vq a ^S^fr^ Ury^S 1 5 6) , I 

<?T, Tv'* ^4 0O^2OiEiibEE]^9 2(D h7 

y^nr 1 1 i^LT r 1 6 <D7fr> 'JTV r M4*i*mir 
PWMS!l«lS:ff^5 U77^S 159), rtv 
b^^Sl^s ^ 9 yf*- ^ 3 0 ^O^T^Tfrofc^CD 

[0 0 6 3 ] r r T% Tf* h^ — ^ 4 0 CD Yj^ZW^ 

^■fflT d 9 * 30(7) h^^fa^pfiT c 

^o^:!9i"5o U:^oT, 7^h^4 0lt h 

0O*ff«HWiElfefBH»tt. ^7s/f^-^ 3 0<OfKm 

IEKJ#2 2^^ 7^'>t7 
50 h 5 eollie^rfijiriSroj^t-tEjeUTl^irttlpJ^T- 
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&>5o fc*3* 7^h^4 0(Oh/^8*ttTa*. 
0>«F-»fi, I&»jtt2 21Z.#?>* is* 7 b 5 6 ^EUs* 

[0 0 6 4] xy^ysooflia (i4^^fs/ 

^S12 9) jroV>-CKMi-^o ^^5 0 11 El 4 
CO^r^/S 1 2 2fc:jS^TR£SfrfcS*llME*N e 

* <h i V^#T e * fcKJ: VmfrZtiZWfctfJ > 

^ifcN e^ll h/U^T e * t "Cftfe $ ;h,5SlBsK*f 
>- hTil3££;fx5 J: KHPCPU9 0^bMi:J:9 
gfMNe h/^Te * b & Sfl L fc E F 

1 ECU70l:J:oT^Dy h /WVuy 6 6 fl>Mlff ffifl 

0O8iCPU9 0 {ILJ: 9 0<75^^ i: 

HI* h/^Te fciaCKNe fc*SSE J fki"5*»e>, EFI 
ecu 7 oi;i*£fflWtfW"-ef±B« hHTe *£5<ktf 
siMNe h-eWEi-sr. £«rc# 

i\ Aflfh/l^Sr-^aLS^S'^e— * 3 0 C0 h/WT 

[0 0 6 5] r 5 istif&m^x t>. @aflcpb*dSjE^ 

xy^ys 0 fl*bttW Stufc^M^^P 

e £) — fflSj&S* y 5/^^E~ ^ 3 0 t7'>^ ^ AO b 

* bnffib IsXmteZthZWitJb LTlEtbli 2 2l^tB^ 

O^fcttTv'* h^e-^ 4 OiaotllfP b 

9^5/f!l 9 4^5tm^tb5o Sfc* IffifiPb*^ 

P e i^^-JJ 9 4*>e>ttmStt5B««[P b *^»s 
t^S«x^;U^^^^7 3 0 h^e 

-*4 0tnJ:!> h SEftSttTEieSftN d b 
»*<tT d *bcomb Itfb^iisa^t LTiSEbte 

2 2(-tti^^^5 0 Win, iafiPb*^«0Oi:Sl: 

iM!<C^*/^P n J&sgEBM* 2 2lca*i~'<#3 1 * 

Oi^/^P e^"T-<T^^7 :y^E™ * 3 0 bTUTs 

®j^2 2fcffiA$*i,5£.4:t;ifcS Q 
[0 0 6 6] L*»U *««t^J8W*W»UJ:5 4:t 

xy^5 0O3HEia«^»S^S«6«. 



(12) 0-268946 

22 

5t)Ol:^f>^^H*)S, rot^mit /<yxi; 

9 4<D5t;Sr©m^p b^-t^aattp b *fab-ttiz>z 

040^8^-^ ^^TyT'S 1 1 44^L 

s 1 2 4«n:i^ra^t5. 

[0067] ^7j//sio 6-eiSSb«b2 2 
d £ T ^ ir/i^^/U/Ki/v- 3 >A P b ^StrE] i: Ir! C £ # 
;/? icfi, tf, m^lff9 9 b\zX VtkUZtLZ^vTV 9 
4^3fi*««*Pb*K*atf*Q!3a*:ff*5 (^r^ 
S 1 1 4 ) „ l^Tv tt^&A/*:3£»«i;* PbWS 
UPb^iCU^iAPb^ (^T^7 e S 
116), ikibtzMmAP b<&»*Mt«:BHtP r e f i: 
it$£-t& (^-r^/^s i 18) 0 ::t\ Hap b 

tt. xy^y5 0^^IM^^T^5x^£7) 
fc>i\ *fc, SHIP refit /^f!J 9 4(7)^11 

^ip b <o@«ttP b *j&*fetf>lf*l6Bi UTIS^^^o 

20 t><£>T-&>9, rn^^^5 OCOJS^U^tK^^^^/^— 
[0 0 6 8] SiAP d#»NMKHrtKi*>Si:Slwtt* 

ofrb&t>T^%^*'^^tti£>^zbnm^s 

%:<nb£<D=L*fr*rP n fc^J^/^P e b (DftRZh^telt 
l^f^Sll 2 0x^;V^P e Sr*fctJ-f3*0f3g-effl 

30 0, 7^ ^ 4 O&ckt^Vv^S 0&ffi!lW*tf 

*5 (^f ^^S1 2 64^LS12 9) e Z<D£?\Z 
x^;^P n ^ni^/U^P e b (DU^fr^*:^*^ 

P e ^#ai-6^31-c^v>fc^y^rS#ixtfr b\zx 
*?v y^S 1 1 2^*yit J: 9Wa4^*/^P e 

[0 0 6 9 ] -Jj, P d 3ft5fF*liSHrt«-ft^^ # 

liAP dlc£o*^T^y-^>-5 0^^tii^-r-< 
^x^/^Pe^ftl (Pe^Pe-KbXAPb) 
«t ^9 15:^ Lit "T (^t^T'S 12 0) o -rx% Kbli 

gp^^mm^p b^f ! ir^iriis^^x.Tg^{[i:p b 
pb^iio^, EP^^temm^ p b m^mm* 

fitlflP b *J: t)/h^i/^#twli^^/u^P e£ 

afPe ^g^l^-CxL^VS 0^@^[El^^N e 

S T e *£I?I££L Ury/S 12 2), SR 

4 0*3j:t**>'^5 oSrMWSrtf* 5 (^x^7°S 
50 12 6*^LS 12 8) 0 ^5 UtajSKJ; 0 % 5t^*m 
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[oo7o] »Jittw i xttflttttattMsn 2 
^5t^mm^ pb^s aiffi p b * t <r>mm& p b 

lNTxy^>5 O^Jbffi^J-r^t^/^P e £r£3Et~ 

fc^oT. /<y^y 9 4£>5B5fc®®#P b^JiSlP b 
* £{10 t L N Jz^CDglfif P r e f < "T^tf. «t 

sctms. w^g^ faL4vv<yfy 9 4^) 

[0 0 7 1] SBl5Hfi«^ttAUi*»«2 OlnJ: 

tLtf, 3£»1S^ P b i: ISffiP b * i: <7)figA P b ^ 
W=SfiSHrtt *ofet #<D^^/V^rP n tx^;l/^p e 

*A^P e «r*ttJ-r-5«L3ST*ffiV^^^^iw»#5iA/"C fc 

Ui?>««4x^p e *r«WJi--5C t^-e#5. 

^auv^ia^yfy 9 4<D3fc&m 

[0072] ht£9s » i **««)»*a*asii 2 o 

fctttf, -t?#<5IE0 3WWi8< fcSJ: 5^Vv?>-5 0O 
HMNe *-^Eti h/i^Te *«rR£1-S2&»&* 

[0073] mi snfi«o«i*ia*sat 2 o -m, ^ ^ 

l»fiPb*^fi0i:t5rtl:J;5>'<yfy9 4 

gf2 0TU Ki»««^Pbi:iattPb*irofiS 
AP b^Sfip^giHf^lt *ofcfc#03i*/^P n 
/u^P e i©a**b*t, 3t*y^PndS#*.b*ufc 

[0 0 7 4] *fc, jBl*16ffil^BjAffiA»«2 Ot 
tt, &Kfc:**/i"¥P n£IK8b«i2 2KHHA1-'**:** 
/^^^>rD 9 4*3E3SS«i-5S«ffiP b *b<Dft\Z. 
ioTWA B^aj^Wxyv?y5 0^6^ 
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b 9 4^3ti«rmi"^@^filPb * 

[0 0 7 5] 3RlSSJEM^ft*tt!*K«2 0TU 
fD9 4(DM8S^P'b Cl^^xy^y5 o**fc 

i\, c:s>»fr<otUA»Hw — fy^mi on^t5o 
01 0 Wffi;£fM#PA'— ^^(DX^ry^S 1 6 04^LS 
1 7 2(7D^@^J:t^^7 i ^^S 1 8 24^LS 189(7) 
&!Sf;:ot^Tte, HI4 ©ffl*BHB/i — ^^(D^T 
1 0 04l/^lS 1 1 2<D^afc«fctf;*'7 1 12 2* 

i/^US 1 2 9 E>#yS£l*l— X*foZ>fab. ^tib^^I'?) 

»»3tcttniwou^Ttt«»-f-s, eat* Bio^-f 
20 yAP ^^tfrm^i^c^^^^^ Uf^ysi 

7 44^LS18 9^1) (lO^Tta^t^o 
[0 0 7 6] ^ryT'S 1 6 6 fffiBII 2 2 WlieftN 
d i:7n^/^>3>AP £i&SlltnH]£KlCt # 

d*fe^^^5 0^)11 hA^ T e ^iCtliAT 
e&J&ftZ (**ry?S 174), buSi bfc«t 5 fcJgfl? 
iie«lB-Ctt. ^7yf*-^ 3 0<7) h/^fl^lTc 
*tt-tOfc#©:*>'v?>'5 O^A^t h/l^T e l^^l" 
5^^, (BSATelt xy^yso^Htti^tT 
30 1^5 b/^ Ted: gfl£ h/U^ T e * £ (DlMfbt r. 

r e f £tt«-T5 Ur^S 1 7 8) o C C X\ ®m 
T i e fte. xy^ys 0 HIRKtti* UT^5 h/i" 

[ 0 0 7 7] «fiATe*Sff*«Hrt^*>5i:#J2:tt, 
m>-v?>5 0^^^tCtH^$ttT^5^^^^ai^ 
v?>-5 0^t)ffiAt^#x^|:4ot^5i:*i|»r 
U ^t^x^Pn ii^P e ^il^ 
40 friirSr-x^s/^S 1 7 2 okx^/u^p e &r^tt5i-5*0f3I 
t?^V^fc^-X^»#5&*. 18 4) , ^ 

3 0, 7y^h ; t-^4 0ioJ:U : xyv : y5 0^M^ 
ft* 5 (^T^^/^S 1 864^lS189) fl 

[ 0 0 7 8] fifAT e^¥f^g5Hrt^*^t* 

icii, fi8ATei:S^^Txy^y5 OA^ffl^ 
t^^/^^r P e 4:f+g (P e<— Pe— K t xATe) XZ. 

X DE^LH/f (^t^/7 , s 18 0) 0 Ktii 



-13- 



25 

e h/U* T e * X D*#lf^i#l^tt^*^P e 

e £:g& Te*J; t) ^ $ ^ i: # Ctt^/^ p e 
^^<t6tOT^^ 0 tits £M«R***Lfc^* 
/^P e CS^^Txyi/y5 0 (7) @ tf [Hl^^N e 
HKWTe*i1Wtt Ut^S18 2) % W 

S186^LS18 9) o - 5 Lfc#ySlwJ: t) , 

[0 0 7 9] £JL_hRW LfcHI 1 0 ^ffl^ffiHW/u-^^^ 

JRKittia lTt^^;^xyi/y 5 0 j&»fcttl 

ItBRfcfcHASfrT^* h/^Te t h/W T e * t 
C7)<I^AT e Cl^^txy^ys 0 th^-f-<# ^ 
*/MfP eSrSe3E1-5*»b, BlbH 2 2 fcjJfSMKiASr 

s^t^T-#5 0 uc^ot> /<^^y 9 4o^mm 

t)P bOSlfP b *£li:0 t U -b#!tf)BHi£T r e f 

£ < -f*u* . J:f9«m^x ^^fy 9 4^ft«4 
RUM 2 2(:fflW5r fc*s-e#5. ^»3U 

[0 0 8 0] KiHttM^lbAttiASW2 o*t©a« 

rd:licJ:!?xy^5 0 ^fea^i-^S^^^SrStlH 
f-tH^-f 5twS9fl?Ufe* s , fftlfxy^ys 00- 

ftT^S^/i'^Embtt 2 2^m^i"-<# Yfrtoin 

❖ffiT d ^c-^aiy^^S 0<Di^| h/U^T e * SrWSi" 

1 1 tmi 2 ^I^tfI" 5 0 Hi ltt^y^H 9 40t5 
Ml^PbHi^NTxyv>y5 0*»6*BR^ai*S 

ffi^SiJ^u-^VT-fc!^ ii2|j:xy^y5 0^f)S 
BRfcfflA£;h/Ci^5 h;^Te Hlo*^txy^y5 0 
d^HK^ffl^SnT^Sai^^ hA^fg^ifT d 
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[0081] mi\ (omfiftm/i'—^^'nxT-y^s 2 
oo^^is 2 0 6«in mAn^^m*^—^^ 

(D^yZ/S 10 04^1S106 t RJ— 

2 2 (DlHie^N d * -fe/u^^/UsK^^ 3 >A P 
PtMNd < hffiE^K^twS^^Tl?K]^2 2^ 

S208) o r rx-fS:;££*L<5 h/l^fi^ifT d 

^^(DXT-y^S 10 8 T'g^^^n^) h^^.ffi^fflET d 
*) lr*jEffi*K«r*l^ytteo-C*>5o *tIE«*Ktt, 

ffl[l fc*5Si-*BM(Kr e f t^ttBrt-CSCfti-S. 

[0 0 8 2] M^x^^Pn^S (Pn = 

N d XT d */K+P b *) (Hi!)**) Ur5'7'S2 
10), *i6/cx^;V^ p n Hi-j^txy^y 5 0 ^ 
bffi^t^x^Pe^iffltS (^fy^S2 1 

2« 2) 0 ^iKt^/udpp n^r*^5^:(is ^mmiiM* 

*tjE«»K-eSiJoTU^^6> B4 0ffl*fHW/v— ^ 
O^r^T'Sll OfjRftSx^p n ^ JWJ — cott 
45, Ifc^ot, x^PnioJ:^;^Pe 
f* x X^ir/U^^^v'a yAP £IEBb«b2 2 (73 ©IE 
tNd «ir/<^7 L y 9 4<7>Sifc««*<0S8MSP b * 36*1*1 

O^bffl^i-^^^^^P e £5££>£i:, 
x^/U^P e Cl^l/^TxyvyS O^IWtNe 
*tlgh/^Te*i:^l (^r^^S2 1 
30 3) , iS^Lfcffi^ffl^T^ 9 s/^^e— * 3 0, T>^ 
|s^_ ^ 4 0 j8£Zf=.lsi?ls5 0<D®m : k?Ttey 
y^S 2 2 64^LS 2 2 9) . UfeAQf3®^«t 19 h 

p-teju^jf/utf&isa yAP £I*®jid2 2(7)[p]^ife:Nd 
•9 X xy^y 5 0 Wgffl@6»N e * t §i h;^ T e 
LfcfctO hA^JIMMlT d * t IIIIP b * ^I^S<5 

m&UO&mkttZo 4*3> ^fy^S 2 2 64^LS2 
2 90^7^-^3 0, 7^h*-^4 0*3J:t; 
xy^y5 0OWli, I13 4<^^-7 = '^^s 1 2 6 4^1 
S 1 2 gTRWLfcMPiW-TfcS. 
[ 0 0 8 3] 7fs/^S 2 0 6 T*Hffij*4 2 2 OSSEIN 
d i: T ^ 1z/i"<y/\'7$i/ is 3 >- A P t j&stfnu i: IrI C * 

twtt. sf, m^§+9 9 b dcfc o*ffisixs^sx7 t y 9 

4 03EJfef8«^P bSrBc^^ (^r^7 c S2 14) , 
S^iSP b *d»t>BE*5aA//£5f6flr««*P b ^r^CT^ 
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AP bSrHffiP r e f klttfcTZ {*"rv?S 1 1 
8) 0 ttt, Um&P d**BMtP r e f fiJLT^t 
14* aSKSSiXXV^tt^^t^ 7 * 3 

t£0 (^T7/S 2 2 6^1S 2 2 9) B 
[0 0 8 4] -^s iiAP dftSRMtF r e f X 

«ffc*«E«»KfcUT»3EL UT5/7"S 2 2 0) x 
»^Lfc*|jE«*K*s«Ml:Kr e f <b*^ J: 5 

•ORi-SiaaatrfrftS Ut^^S 2 2 2ioJ;^S 2 2 70 

{co. o lfc'ttSWfci-SJ: 5fcR*Lfc. *|jE4MfcKj&s 

^ffi^lTd* t LT^U (^f^S 2 2 4) v R 
2 6 ft^LS 2 2 9) 0 

[0085] &±mw vtzm 1 1 otb*®j»^-^ 

t>s ^yfU 9 4tf>5fcSfc««*P b £ i»ffiP b * t<D 

p b \^m^ ^xmrna 2 2 icm^-r h <n 

T d * t HHE&N di«r* tfcIb;*)£iE8)*ij 2 2 ^tfjjj 

t*»-et5. U7t^oT, ^^f!)9 4(D»i;i^p 

btDlllP b *SrffiO i: Is ii^co^fiEP r e f £vh 
S<i-*tti, £9mmiz s /<?T ]) 9 4 0>36*M«fc UK: 

[0 0 8 6] il /^yf!J 
9 4<D3Ettm«r»5U*«IW*Qat LtRHlfc#s @ 
«ffiP b **«o iri-^C fc ia!)^5/fy 9 4<D3ztk 40 

/Mft^s^y 9 4*5fisis«-r5a«<i[p b *icio* 

fctfctt* &**:**^Pnft«ttH2 2{rtti^ii--< 

S^^t^s/T-y 9 4£5teJ6&«i-5S8Hl:P b * fc 
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UU^o 

[0 0 8 7] &\zl x 01 20ffl*»J«^-fy|:o^t 
Mt6 0 S 1 2 Offi^SI»^-f ^O^r ^^S 2 3 
0<C^tS24 StD^&irj^^^S 2 5 04^1 
S 2 5 9 OgygKo^Tti:, 0 11 ©ta*ww^— 

(D^77/S 2 0 04^1S2 1 3MI*JJ:^7 5/ 
:/S 2 2 O^^US 2 2 9<D$H!m.km—T*&>Z>ti*b, Z 

1 2<^yi — ^>-i^joJt5i!libf4 2 2cd[h33E3£N d kTJ? 

(77^7 0 S 2 4 4^LS 2 4 8^i) mo^TR 

[0 0 8 8] jy 2 3 6 TBiH 2 2 OHIBRN 
d ^T^ir/^^/P^^i/a VAP jftSffilU i: RI C 1 1 
Ml*. *i\ SiATeetf (ATe=KXTe*- 

Tc*) ^J:9#*S«!3aS:fif*5 (^7i/7'S24 
4) o MjE«»Kfr*CfcB« h/^Te **: 

TV>5 h/^ T e l:fi<5^5fcJ!>T4>5o **3 % 

^^e — ^ 3 0(D h^^Jt^^ET c 5 0£*<b 

Te^xy{/y5 0^liai7JUT^5 h/U^Te fc 

[0 0 8 9] liATefflfiTr e f £JtT*>£:#K 

0, 7i/^ h^-^4 0fcJ:t5xy^y5 O^W^ft 
ftl^ U77^S 2 5 6/i^LS 2 5 9) . liATe 
J&SHttTr e f X *KE«»Kj&**>Bt 
S«AK4:«i:fctO*r«fc**|jE«»[Ki tt^L 
Ur^S 2 5 0) , KUfcilMK^WKr 
e f *WK*e>fc^J: pftJPSL U7«yys 2 5 2*5 J: 
tfS 2 5 3) , h^^»*ilTd *|j:«iE««:K4r*U 

5/7 , S 2 5 4) , t^Lf:f^^T^7^^-^3 
0, 7^ h^e-^ 4 0^J:r/xyv?y 5 O^W^ft 
ft? (^7y^S 2 5 64^LS 2 5 9) 0 
[0 0 9 0] JL^±t^0^ L7c[U 1 2 Offl*fftMW/W- ^Vti: 

0?!)^^^(Cffi^^^Tl'^6^^/l-^r^^i>v ? 

>-5 o^bUAt^s^iiftSwi <^ftoT 

d i:*:*Cfc«i*t«E»»li2 2l:ffl*f BfH 
(Di^tv<7fU 9 4^»St^:i:^T-#5o 
j&SoTs /<s/7!i 9 4^5£^®m^P bcOg^ffiP b * 
*ffi0 t t; ±SliO«ffiT r e f < i"*ttf, ± 9 

5t^(^ x /^>fy9 4^»l^L!^^^5 0^t) 
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[0 0 9 1 ] :3 LfcaE*««r*»JB 1 Hl£flfyo»^ja3 

£3£«2 OTIS. #Z0bTi/* V*r- 9 

ao t %*tL?fimm\^uwM 2 2 tz?k r> f&nt^K m 

«©»Affl*36«2 0 A<n# 7 v<?*e— * 3 0 All. * 

MbN2 2l:^Lfc7^^ p— * 3 2Ai*»b*aS 
*U ^^n — * 3 4 Afcltt=ffi = >fA'3 6 A#tt0f* 
WbtbT*3?), 7?^d-^ 3 2Ai:ttM1^3 5 A 

A<D*JBffi«0««i:rtJilffi«oa«4:OBBJztt % m& 

V"* h^— * 4 0 Afis Z(D? 7 y^^r—f 3 0 A GOT 20 
!)^d-^32AL =«3>f/l'4 4*Sft9ftlte>^fc 

— ^ 3 0A<^7^d^ 3 2A#7W h*— * 4 0 

■>t7h56 fc*frUfc-f >^o-^ 3 4 Alw=ffi = -< 
^3 6 A/^t>ftttb*UT^&7!>*£>> ^7y^=e— ^3 
0 ACDH*@=^ A-3 6AlIl^»t5^y s^y ^ 
^3 8fi. ^ y ^ i^ir^ h 5 6 ^9#tt^T^ 
5o 

[0 0 9 2] Z<O^J&M<DW)t}ttit)^W:2 0 AX-fl. 7" 50 
o-^ 3 2 AtC«fei^^tbfc*^a^3 5 A<DF*)J1 

-^3 0 i:7^ h^— ^ 4 0 t £1E»)$*2 2 (rSUiid 
K 0 f+»tfell(FSISOKl*ffl*K« 2-0<D*7 y^=£-9 3 
0 ^^^{I»}f^i-5o *fc* 7^o^32Ai:K«) 
^%ftftfatK&& 3 5 AO^M^iJO^^^^UT^t- 

— * 4 3^*8=^ /l- 4 4^^PiD"r6«EE«:*!H»-t*6 w 

I2 0 AI1 ±3fiUfcSHS«!©«i*ffl*K«2 OdSffft 
[0 0 9 3] : 5 LfcJE*«l<oiAaiA8i2 o Ai:J: 

*Ui, 7?^o-^3 2A^7^f*-^3 0A©B 
-^©-*t7^ h^~^ 4 0A(?)o-^^»5 

[0 0 9 4] *1 jBfi«Ott*ffl*««2 0T 

tt, 7->7 h*— * 4 0 4r|gibtt2 2fctt0fl-tf"fcj&s* 

H 1 4 OJEJg«Otb*ttlASI« 2 0 B fcarf J: ? II. T 50 
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>X b^— # 4 0 te^l/isl/b 0 b$7 y^=£—$ 3 0 
5 L*:SE*«l^lb*ttJ*K«2 OttlteroJ: 5 mftfM- 

IN 1 T* b/ls? T e ^tT 1 (OMfetf't V h P 1 Tralte 
SnT*3t)x iBtbtt2 2^fflN2<?5[Hl(5»N dO[H)e» 
T*fH*teL"0>*i1-5o ?7l/? v-ir^ 7 h 5 6 JcBiOft 
\ihtvtt7 9 s* h^e — ^ 4 0^6^ 7 ^9 is^7 h 5 6 
Ch/^Ta (Ta=T2-Tl) ^tB^i"^^ El 3 
(TD^G 2 tW&O 3 (DS3TSfc)Stt5^^=¥* s ^ 7 
is^7 V 5 6 IC^^T. ^7^^7h56 
<Oh/l^fiffiT2 (Tl+Ta) — ^ ^7^ 

^^Er — * 3 0C0 h/l^ T c 2 £ LTWtnif, 

ISib#2 2l^rcD h;U^Tc (Tl+Ta) dSttWSjft* 
ai^^^S O^UGScNe i:Ktbtt2 2^EJ 
6SN d t^tlNcCloXl^] (WGliU 
«G3 tO«J-C«fcStL6^*^) dSS^SitSo U 
fc^oT, 7^ h^--? 4 0 O h/^ T a 7 7f 

m2comm\Hl^9 2\cm^i~ti^ r->^ v=e-? a o 

[0 0 9 5 ] ^/c. xyv>y5 0^ ®3 EpOlUeSftN 
e dMSN'2 "C h;^Te d^ffiT 2 C0Mlc7K-r > h P 2 T* 
»eSttT*5!9x IEibtt2 2*SfflN2i^[H]te»Nd-ClEj 

0(50 h/U^T a ^T 2~T 1 T^^^It LTfRHW 
7^h*-^4 0li!s]4*iJ»S^ HJS^^ 
■*G2"e*bSJl5i*/^ («*) tetJ^tis^ 
7h56 **5>lsl£1-S. — ^ 7 j/^— ^ 3 0 tt. 
^yfD-i?34^7^o-^3 2I^^UT(H]|Hm^ 
Nc (N1-N2) ^lH]^©:T*iEijbl4 2 2CD[e]fe^ToJfw 

etiN c CfcfJ^G 1 T«bjfnS^*/V**B 
»«|2 2ili63:*^t IT4-X.5c Ifc^oT, 7 

\z£ y\E]±£nz>mt)X-i? 7 v^=e—# 3 o \zx 

[0 0 9 6 ] Lfc^ot, R»«O»*ai*i6«2 0B 
T-tx « 1 HM^»*HJ*8t 2 0 i: |pJ«l^, 7^ 
b^— ? 4 0(O h/^Ta^W^yf^ 30(7) 
K/u^Tc^r, ^ (6) (7) MWoJ: 

SSir h/^?mt&^rmW)n2 2i:ftm^t* s, es 

6 0 mm<omt)tiW£S:2 oB-et, 
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2fcHJ*1~5IbfM>tei;L* i^yso^f)^^^ 

®J7J (h/^Teii6RNe Jr^a) Srlgfbtt 2 2 ^ 
5#$jft,6«J* (hWTdiEKERNdtoa) £9 

[0 0 9 7 ] Te X N e = T c XNd ••• (6) 
T e+T a =T c =T d — (7) 

[0098] i^ot, aE*«oib*ai*ae«2 0B 

*l:B4«l 0 4^UHl 2CDtfcl^^/u-5 L >'^^ 
5o fc*3* K*«<BBbAfcU*S«2 O BTU Tv^h* 



52 



70 



s a 3 o*5J:tf s i 3 2o*Da^ft*.riai 5 nw^-t- 

6^ 7 ^ — ^^77/S 2 7 0 ^ 

5 fc^^^E— * 3 0(7) bA-^ft^HfT c h 
/i^ffi^ffiT d *4rK*i-5«3S4:ffteu\ E19^TV 

7y^S 2 8 04^LS 2 8 2l:^tJ:5^ ro-v^ 
5O(?)0®Ne^m RJW&AyftflsHEKN e £ 
/Bi^TSc* (8) \z.£ 0*U£*i,<5<t«::r->* h^e— * 
4 oo h/P^JB*«T a *l^^i-^^3g$:^ft^p^ 

[0 0 9 9] 
[ft 6] 



[0100] :5 LfcK»«©»AUAKl 2 0BT* 
te, 7^ h^-^ 4 0i^xyi/y5 0 ^777^- 20 
^30 ^M<^^7^^7 h 5 6 fcB^ftttfcdK 
mi 7^«^i-S3C»«oft*ttl*»«2 0C<DJ:5 
7^ h^-^ 4 0 t ^ 7 ^-^ 3 0 tT'xy 

[0 10 1] Jg*«O»*a*»«2 0B*, B 

i 8 i::«5%i-5Se*«o«i*Hi*K« 2 o d<d j; 5 t-, 

SLttJ:vN 0 ^ 5 LfcK*floBAffl*812 OD-C 
(i s Bj5*"T5J:5I-, ^7yfW3 0DO7WD 
— * 3 2 Dj&*Tv'* h*—* 4 0 DCO n — ^ £rjfcia5«| JO 
*i:ioTjo?l x T**n— * 3 2Dl:i*fci££*Ufr* 
^w^3 5 D^rtffl®WtO?K<liC*|-LT^ Xto-^ 3 
4D£OZtI^^/i-3 6 irPpaJi-SWEfrfiHW-rsr fcte 
J: 9. K*«o«i*ffl*!IS1l2 0BO^9y^ i e-^3 
OtRJftoBWpJtgt^So *fc. 7^d-^32 
DJJl«fta4^fc*^«5 3 5 D^JWB«lO««fc«- 
IT7«7-^ 4 3<7)H^@^^/i-4 4 l^fP^D^-^Sffi^rfy 
£ K*«Ott*ffl*S1t2 0B(OTS/ 

rtas-ess. r<oaE*«o»*u*3s«2 oDiati 
tf, a»«o«bAttJ*»«2 0 B*s#i-5»*. sp-^m 
uat«oBb*u*a6«2 ods#i-5»*o»friii*ffl 

[0 10 2] J|Sl|tlk«|^lbAUAS1t2 0 
#<J-ete> FRS!fc5VMiFFaiO*ifl^«l*a*36«4: 
fgttLfcj&s, HI 9^«^-T2>9E*«0«i*Hl*3S«2 
0E6O«te»^, 4fiIEK)m ( 4 WD) KS/BLTfcJ: Jtf 



7^ h^-^ 7 4 0 ^Hib$*2 2 J: IT, MW)<V 

o-C«lt»^«»*fc2 7, 2 9 ^«to 0 — IE®) 
#2 2C05 f c^^^r-^2 3^lt7>f77 UVv-r/l^ 

^Oig©|^2 6, 2 8£lE®rf5 0 C(Oi5 4»^T 

[0 10 3] il^W^B^^gl2 Of 

[filtey >^3 8ai:7'7'>3 8bi:^4^yy7 , Ji 

y^3 8W^ laey ^^-7k«KK«, rasa;** 

[0 10 4] ftlc *58M0JS2 0jtlfi«i: UT^Sjtj 
tilMil 10HoPT^t5o EI2 0tt»2HJS« 
<^ LTOft*tH*««l 1 OOfiftM^ftMi, 
El 2 ittJB2j«fi«o«i*ffi*Klli 1 o^a* 

b* B2 2ttjB2jt*«^»*iu*»«i 1 osra*.a 

A/^*H<D«*«aS:^-r«J«B-efcS« 
[0 10 5] »2HJ6Wo»2)ttj^3£«l l 0tf3lfi*-ii 
^ttfc?lM*is 12 21^1- J: p(r N Z =7^2 is*?? V 
15611^7 yf*-^ 3 0 tT~>* h^—$ 4 0 tfr 
»5WtbiiT^5ftb») 1:7*7*^ U 1 2 0, 
-^MG l3o«£tPE— ^MG 2^K)ftfj^tbTl/^5^ 
SrBfc^TjS 1 IS*«<Oft^tti^SSS: 2 0 r3^1^^tLfc 
(02) fcW!«<0*ric«rUr^5. U^ot, SB 

2 ^tefiioitj^ffi^^® 1 1 o (omj$(D z> i MMm 
<Dmt}&t)%iW 2 o tra— ^^«fi)s^ov^•rtt. noo 
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33 

v m i mitmom^m^mm 2 0 onnoH^je^fcff 
<o 4 4 m ct^Tffi i/ n§ o 

[0106] 120 tw^-r J: 51^ ffl 2 IIIS^coKrtttJ 
Mil 1 cm. fi, ^ly^^i 5 0, =-s*ss 
150^7^^7^156 \zr?7*& y^^yr 

1 2 4 ^K^Cg^^fcy^^^ ]in 1 2 0 , 7 

y^i2 0 of y^t 121 KUfrfrSitfc*- - 

*MG 1 , 7?** y^tl 2 0O]; ls*f*c*? 1221: 
SS^^^-^MG 2^3J:^-^MG 1 , MG2£r 
BUMff-r^MffKB 1 8 0^e>»J#£;ft,T^5o 70 
[0107] 821 m^Tct 5 77** y^tn 

S^t^^tl 12 5 ia&S'S*bfc-9->'3Hr 121h 
^7^'>t7M56 irM^y ^^ttl 2 6C 

^Sti/cy y^^rti 22t ^^Hri 2iHy 
mi 2 2toBBfcElt*ix*^iri 2 l o^ji^ 

23^ ^7^*>t7H 5 6 V)ffi&\Z.fe<&$th&7 

^y^tno -ei±* f 121, y >-y^ i 2 
fct^ttti2 5, y y^tii 2 6&£Tfi77* 

* V VT 1 2 4 (tyl/f i/^7 b 1 5 6) W3i 

ts^^o fr*s x ro^^^y^tno^sii^ 
[0108] y y^^ti 2 2 tent, ft^os^fctiws 30 

OSb^fcfcS^-t 1 2 8 l^J^^^tbT^ 

5o r ^fb^&tiB^ 1 2 8tt, fx-y^hi2 9 

^ti28 kmft&m^i 1 1 toBBTtt*oe*ds 

Uir^7 7^m^tl l 4t:ng^^t^ 

an, fttin^£^oEn*ii 16, 11 8 ic^it^^ 
[0109] ^-^mg 1 «u iRj^mib^mm.b ixi ^ 

J*S*U ftJHBClttftfl (jlKWTtt. N«E^4«T-S 
tl^4H) (?)7lc^l^l 3 5t:ttoD-^ 1 3 2 
EWEa**«jai-5H« = >ryH 3 4^[El£;h,fc*7 L 

-^133 <^^{1^5o — ^ 1 3 2fi. 77** y 3 s 
tl2 0<7)t^t 12 1 l^^^thtz-t^^-^M 1 2 
SKUg^Sih/Ct^So * 1 3 311. 1*^1411 

B3££*U"Ct^5 0 :^-^MGlll *^i513 5 

b<OftS.ftm\Z.£ 9 n-* 1 3 2 £0tsl*tb1-5m»lS 50 



#BS3Fl 0-268946 

125 t:ii, -tonuses 0 s sr&tts-rs u-y^ 

[0 110] ^-^MG ^-^MG 1 £|rM3*K|^| 

^mtb^mm^ LTfflUScSi'U ^flS^Kftfl 

no^i42^ Eiei8#*r«?j4i-5=ft=«-f ^1 
4 4#*IIJS;h,fc*^-* 1 4 3 £&«;t6 0 * — ^ 1 
4 2tt. 77** y^tl2 0(^y ^*Mr 1 2 2llg 
^StufcU ^^3rirttl 2 6 $;h,-C:*5 
^14 3 tt^r-^ 1 1 5 HBSSiXtV^o ^-^MG 

2 60-x-x-^ 14 3 t)«i^f4tt«ttM£^ff£«:ffJI U 
-CJgj$£*LTl^S 0 :^-^MG2^-^MGU 

y^^^fil 2 6lCfi. ^^g^gfl rS:ttttSi~5> 
U;//W<1 4 9#l£tf ibnTl^£ 0 
[0111] 120 i^-TcJ: ^ 12 3M6fiR|<7>»!2jtti 

1 1 0 1 8 0 tt, sg 1 mMmn 

fhiim^m.2 0j&s«;i5«»3£S8 0 tl^3«H«fiES 
ftTi^S. i"ft*>*>, B»SH8 0tt, ^e-^MGl 
^iE®3-T5^ 1 OIM©3[e]^ 19 1, t-^MG 2 ^Hlb 
-T <5|g 2 (DlEtbiHlSg 19 2. MiglbEalSg 191, 192 
^Jit5S"JHCPU19 0, 31iTfc6^yry 
1 9 4d»fc«J*£:h/C*3SK WCPU 1 9 0tt\ 
tw % y-^l(DRAMl 9 0 a, ^1/0^7^^1511 
LfcROM19 0b, AtfJ^K- h (HSHiri") *3<t^ 

ef i ecu 1 70 fca«*fT*5 ~>y tvhiw h 

(Bl^*i") ^rii^5 0 :«»CPUl9 0l:il SB 
1^MWWCPU9 0 l///^l 3 9^ 

bOf-^^rirtt 12 5 CDHMlsftg 0 s s uy'/W< 14 9 
frb<D}) >-^=¥-^rttl 2 6^lH]te^^0 r , X^irvu-< 
^/U^v^v-g >"t>-f- 16 4a **?>^T^1r/W <jf/U7$ 

^> 3 yAP, ^'t — ^^y-> 3 yiryf 165 

3 >-ir^ir 1 8 4 frh<Oi/7 hzKi/i/H P x ^ 1 CO 
IEKIhI^ 19 1 hfltz 2o^gIt£H^ 19 5, 
19 6 a>«b<D®Ml: I u 1 , Iv2,|2 (7^1?ft[H]S§ 1 

9 2\zmnhtbtz2-r><Dmm.m^i 97, 1 9 8^ 

(Ommfcl u 2, I v 2, g£S*ftfciiSl 9 9a ^«b^ 
/^5/ry 1 9 4(£>8&2g*BRM f /^yf!) 1 9 A<D\^^ 
't-lzmrt htltimtlfr 1 9 9 b^b^<5/riJ 1 9 4£D 

[0 112] *fc, SJflCPUl 9 O^btt, Ml OI? 

ibiEiKi 9 i \z.ffl:ttbtitcx<4 y^xfm^x~toz>em 

(O h7^Hr lft^LTr 6 SfBHBfll* 
SWlh ^ 2 (DlSttJlelSS 1 9 2tR*t5>ttfe^>C 
isfm+t LT0 6i© h7^^T r 1 
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35 

r 1 6 W«f*SW2 b&mt)£tlT^Z>o 

z<Dmi<omm\si&i 9 iisj:T**2oKiMaiBgi 9 2 

|*}tf)4^* 6<lfO h^^v^^T rl4^lTr6, h7 
^x/7s# T r 11 ^PLT r 16ft tftffth?^ 

HJB&l 9 1 Tl^-^MG 1 GQHJB^/W 3 4 

^ M 2 (DlEttfEl^ 19 2 trli^E- — ^MG 2 GDHtl -f 

/H4 4W^^ggc^tlTV>S 0 !Jl7^yLl, L 

2« x /<yf y 1 9 4<D-^y ^mt-^^-r^w^ 

ZrtvmmZtiX^Zo Ifc^oT, MCPU19 0H 
cfc 0 h7>'^^T rl<f^Ur6, h 7 >- 

^nr 1 ltt^lTr 1 e^at-^IHJOW-frSrWU 
jf^SWl, SW2(^J:9W*«!WU Htt = -f 3 

4, 1 4 4 i:«ii5tafe PWMHWi: J: oT«fi»4 
3ES8l:t5^ Zffi3^f^l3 4 l 1 4 4 lw «t 5 , HI 

[0 113] ftfcl, »2|llfi«^ttafcb;t)3g1tl 1 0(D 
5 0 ^^^1 5 O&EJlSKNe «h h/V^T e tt'tfe 
Afe&EaMEsj&N r i T r £ *tS5HEsK-f 

yhP2Ti)ymii2 6«t5i^ 

GQB#<7}^:/^:/ 150H ^^^irW 12 6 0[1HB»*5 
J:tf h/i^ttBflW*, E12 3^£*l-C^5c 
[0 114] y 3Hrl 2 0<7)3|6 (U->-3Mr«i 

125, liymsne^i^T^^tUr 

1 24) ^tertzmm^h^nmm^ mm^<om 

4 < Tt*«^*^¥S:S-»t5 rift ift-«t 9 

[0115] HI 2 4t-*3tt5«£t*tt 3tt^lHie»ttT-te 

5. *(*f4 3((iOffi«(lliOtt«^tt;S:«*>-t-. i"*fc> 
*> % -tf-^irM 125H ^*irtt 126 (ommM 

S, RfcHiBtrfc ofcfc*. ^7^1)^1)7124 
<Offi«SMlCtt:, IffeS £$I&R£: 1 : /o [IF^J^-r^W^ IT 

at-raij-vaHri 2 io»»<Dtt-c*5. *s: (9) x- 

[0116] 
[»7] 
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36 

[0 117] ^^is^l 5 0 j&SdJtejftN e Xmfe 

StLT*3 9. !)ym$il2 6«tNrt«^ 
ttT^6^^#^T^5^^. ^^v^l 5 0<D>>7 

Tl 2 4t^^f4C(^^>v ? ^l 5 0<D\Etfi&%tN e Sr x 
y ^^irtt 1 2 6 <Effi«toRfc:lH]|E»N r h 

^t* 1 2 5 OHfiBcN s C i: j5 s T-# 5 e & 

EHESftN e tHieSftN r «b £/3^Tit^f+||5£ (&5t 
(10) ) lw«t !9^fe^>r t3&ST?#S. r.co J: 9 (C7°7 

y 120 -e«, -fl-^^Mr i2i, y is?*?- 3 ? i 

2 12 jo<fc 1*7*7^* y^rty7l24(7)5 *>V^i"JXd>2 

2 0^[H]^^S^^T^:^^tt^o 
[0 118] 
20 [ft 8] 

Afr = Nr-(Nr-Ne)^£- (10) 

P 

[0 119] mfrfrtzMft&Wk\^ 3L>v^l 5 

0 0 h/W^ x e &-?*7*9 U^tUTl 24 <7)M^I$&C 

SrfWBIfci LtBfTi»6±fctfffiS*S. w^^^ife 

^Te s i:J^mi4R±^ b^f T e r tl^StSr fc 
^X|5, r^^h^Tesjo^Ter^^ 

(i i) *5j:wa (i 2) (aotib^n 

[0 1 2 0] 

[§£9] 

Tes=Tex-£— (11) 

\ + p 

Ter = Tex-l— (12) 

40 l + P 

[0 12 1] ®jf^ii^ 1 (0«XS^T^ o ^ lw 

S**^> h/l^^T r t h/U^T e r t <F>%f) fZl^f U^C t S 

Oo -60 h/^Tm 1 li^e— *MG 1 I- «t 9 * h/^^T 
50 m2*i^~ ^MG2^J:0f^fflS*5Cfc* s "e#5 Q Z. 
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^^mz^zfrh. ^~ *mg i te&mMt ursif^i- 

^6i^^Pml £^V^#1 2 S^ibE^ 

U h;^Tm2 i:(E]^N r ^iT"Ib$^5I^ 
x^Pm2S:l!jAi: ITU >^3Hrtt 1 2 6 irffl* 

[0 12 2] r r T\ t*x^¥Pmlt«*x^ 

7J<7}i-^T£^-*MG 0H£UTJ«5 -itf-C 

SftSai^/u^P eH ^3MrWl 2 6 infcij*) £ 

T e £QHEftN e t <Dmxmt> ZthZ^/l-lc P e £ x 
h/^Tr ^QCiftN r £ ^ST^to^S^A^P 
r^§L<to^)Tfc5o 8 2 3l:S^lf, Site* 

h^Te irlHj^^Ne £ £;h,5ib;£ h 

r fc-c*fc>£*t5»afc try ^^wi 2 6 
■rso-efcs. W3sufcj:5^ yym«i26i: 

¥tlll lw J: 5 I*ib$a 112 t-fem£fr. 7^771/ 
^-v^/l^^r 114 £r;fr LTIESjIk 116, 118 1^ 
I$tl6 0 Lfc/^oT, y y^^tiWll 2 6^a**ix 
^K^^lESbfffl 1 1 6, I18i:{5f$h5ft^tiai 
y =TfcBS«a*j*Srr 5*><b, Rlblll 16, 1 1 8 1: 

fcmzfrzw)?)*, y y^^tii 2 6fwttj^$tL^K) 
[ o i 2 3 j h 2 4 n^-r*jRiar-nf-^^-¥» 125 

coiiieSN s HIET-fcot^, xy^yi 5 0<DIU$E3& 
NeH >-^^ttl 2 6«RNr £: H J: o Ttex 
HI 2 5^i-*HH<oJ:5JcAi:*5»&t>*5. 
ir#{:(i N ^^MGim [H)^(D^f^«h b/i^<D{£ 

G2m 0^^]^: 

Tm 2 ^iHl^aN r fc * tLSmft^-*^^ P 

m2^y i/<y^m\ 2 6^bia±-t-sr 4:^45. r 

^-^MGlfSSt^ea^^Pml fc 
^--^MG 2 Tiit^t^/U^ p m 2 £ £^L< 
•f-tttf, ^e-^MG 1 T*Stt61^/^P m 1 ^ 

[0124] :3 u^m 2 nmm<DW)t>mj3mw: 1 1 o 
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38 

y 12 6 <7>»IE^ > h i SrSlicWRJtT?* 

natftWiSx gp^u4^^}i o4^LBi 2<o\&ti%\m 

— WSTEI2 6, El 2 9 *V^LE 3 1 tw^i- 0 f2lW! 
^Sb7J/±S^^Ml 1 0<7>ftW£ tt x rat^o-r^ro 

-fyi:ov>TK«L, - (D2ocotB^)^J ; (3/^~^>'^ 
— lRS*:3B**t>-&SC tl-J: 9RWe#SB2 9 fcEl 3 

[0125] m2mmm(om^mtimmi i oizts^x 
2 2^tu^-r-<t h;^o^iTd *i^^ty ^ 

12 6 ^SfeiN r * y ^^^$4 12 6 

S 3 0 2ft^LS3 10) t. U">'3Mr*ft 1 25^11 
[§Hs»N s ^^Vv^S e HttiTI« 

BWfcNe *SrJBtvt* (1 0) t££!3*tHLTR«-r 
(^7^3 3 2 3) ^7yfW3 0k7 
i/* h^e— * 4 0O«lJ» Ut^^S 126*3j;TJ*Sl 
2 8) Cft^T^- ^MG 1 ir^-^MG 2 0»^ff 
45 (^t^^S 3 2 6*5J:t5S 3 2 9) 
ffttT^4^tH^^^-^>-^^— TfcSo y 
ym«12 6"li 6^^12 8, ®J7J{5S^ 

30 -til 1 *3J:t5'7 f -r 1 1 4 ^ux 

EKH116, n8ll«««#^T^5^b, 

nwtt^ss 1 m&fflfcjsrtzmthtb 2 2 cffiatsto 

^3 0, h^e — ^ 4 0:fc 5 0 CD 

fH#P£lRH*Kl, ^-^MG 1 , ^-^MG 2io J:t>^^ 
v?Vl 5 OCO^^J^^rS'J^O^T 1 ^^ 0 ^ UTISftUfc 

[0 12 6] i2 60MS;^f >i:ib^t5^T^ 
40 7*3 3 2 6 W^-^MG 1 <£$!H9£ y^S 3 2 80 
^-^MG20Wtt, |2 7(I^f5 : e-^MGl 
(DM^^—^-^tm 2 8 H^to^-^MG 2<E>ffi!H9 
/l — ^>-%m?T-fZ>^t^£ Vfrfctetl2> 0 127 Id^i] 
^"To^-^MG 1 OM«l^-^tB2 8 d^'J^-r^ 
^e— ^MG 2^S!lfflJyU— ^-^MGK7)h/^ 
g^lTml *^-^MG 2(D h^^JB*ttTm2 * 
^rlS:^-9"5^^ (H2 7<DS 3 3 0*5cfcTJ<S 3 3 2, B 
2 ^7°S 3 5 0) *s^45ftrit-C% !^]9cDTi/ 

50 -^MGl^h/^ffi*lTml*lt iry^rtil 2 
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10-268946 



39 



40 



5 0EHBRN5 fcJB^-Hk* (1 3) CioTKSS 
iV *-^MG 2<D h/^*MitTin2 * tt. (1 
4) llJzoTI&^tLSo *MG 1 <D hyU^jf^H 

Tmi (is) *<D%;wm2i%te®mm 

COct 9 [:^-^MG 1 h/^MTm 1 * 
5C^ta^)fyn#l 2 5S:l»IfiftN s *T-?c 



*lt>TS; do) 9#«>fcj&*fe, i^v^tti 2 5 
IrSWtN s *t0l£^:ilj:xyi/yi 5 0 
S:i«IaHE«Ne *-eEeS*Srtlc*S. Ut#o 

m2 (14) it, B2 4^ia2 5l:i8ft 

[0 12 7] 

[ISi 0] 



J?wL* Su m Tml * +AT5(7tfr * - Ns) + *T6j* (Ns*-Ns)dt 



-(13) 



7>n2* 



7r*- 



•(14) 



[0 12 8] £JL±tfDttW^i: 5JS2|tl6«o«i*fflA» 

^77U 1 9 4 (D^tkmrn^j p b £ in p b * t 

<7)<1^AP bill^^xy^yi 5 O^ibttS^^t 

ott*«rtB*i-5k*i^ mm<on*j-e'<vTv 194 

4coaiI^Pb(D@llP b **m.o bTZZblz 
XV. ^JHLfttv<3/^y 1 9 4^5t^m^r(^lh-r5 t 50 

£1^5 3b*. 3E»eS2)P b t SflCfKP b * t(DM^A 

=¥P e tOJH^-frfo**r^«-r5CtfcJ:9. ^J$Lft 
^fl^l^S^s^y 1 9 4^SM^WJt5r<i:^ 
T-# 5 b ^ 5 86* ft ^^ft5C t 5o 

[0 12 9] #cl;i, gll 2C0tti^^/^~f 1 >'lw^-r 
5B3 1 (Olil^SJfl^-f ^:o^Tli«t6, HI 3 1 
^)tB*IH«^"-^ vtt, mi 2 0UAIM/v-fyitt; 

-<# h A-^ 0>JIMHST d * Iwft^LT y >^=¥-H& 12 6 
©ifitN r-^U ymttl 2 6 (cm^-T-<# 

IS 4 5 2 ) t^f|il2 5^ll[£l6iNs* 
^yi/y5 e fcft;tT 3 ^gfeN e * 

Srffl^TsS; (10) ta^ititr^to^ (^^ ^ 
7 e S 4 5 6) fiiAT e «r#»5»3j&s»ft5;K 

(^f5'^S 4 5 8feJ:tfS 4 6 0) ^7!/^— 
* 3 0 i:7^ h^— ^ 4 0 OSmiuftx-t^-^MG 
1 K-^MG 2flD*J«P4rftft5,S (^7y^S4 7 2 50 



*5J:tfS 4 7 4) fcdS*ft5*r»-eH4^U*«W/u— 

^fil 2 6^9Cff»lwJBl|»B0|f^ftSBIbN2 2 
cfi^to:^ ^T^KtnoK-^MGi 

fc. ^T. Bl 20B*»W^f ^t*45«AT 
e £#fc5afc3gJ£AP*<£*Qf3g U7^/S4 5 84^tS 
4 7 6) Hot>tKSt5o 
[0130] 77'>7'S4 4 6t!J V^^-^161 26<7) 
1HE»N r ^7^t;u^^;u^^v'3 > A P ir^MEU^ 
IrI C i # lC(i s Mff^t 18 0 (7^^C PU19 0H, 
£1\ ay^y 1 5 OA^SBCffl^LT^S h/^T 
e<DmmmX*1bZ>t&7£b/i>fTe s t (15) \ZL 

«t Dwa^s^s^fTft? U7S//S 4 5 8) 0 ^ 

y ^^irttl 2 6 0[s]gSNr tr^ir/u^^ 
/K^v-s >AP fcdsWSfcRID-CfcS^fe, KtfjfflAas 
ill 0l^fIg»fc5t#itt)J:t\ Lfc# 
oT x xy^yi 5 0 ttl^J LT^5 h/t-^Teli, 
^MG 1 CO h/^MTm 1 * t^-^MG 2 <7} 
h^S*«Tm2 * t^^TB2 4^B2 5 0*i 

(15) \Z. 

[0131] 
1*11] 

Test +- x Tml* -Tnll * (15) 



[0 13 2] JSS M^Te s t l^T, 

/^Te s tfr«ur«eATeS:jiffi-r5«fa«:firft 
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41 

5LTMATe^gi±it6^ MATe^HlTr 
e f titlfcL (*Tyy*S 4 6 2) , fiiAT e tfffiU 
Tie f £y*£\,^t£\Zl±, UtEfflRK^gfjeit^ 

^S4 6 4) % K3eL3t*E«»K3&S|HtKr e f* 
SJl;ifcfe*^J: 5S9KL Ur^7 1 S 4 6 6^J:i;S4 
6 8) , y v^^irttl 2 6tw£tJ^i"-<# h/v*£>j§^ 

«Tr*i UTRSL Ut^S 4 7 0). R3IU 70 

1 5 O<0MW4:fffc5 (^7^^S 4 7 2il>tS47 
6) . 

[0133] JgJLbgfcW LfcB 3 1 (D&J)ftm/U-^ls\z 

«[T r KJB^S BWfcfc:* 

ffiT r *<t(H]^iCNr V^^irttl 

2 6 1- tfcl^-T 5^*1^, SfHOW^T^sy^y 1 9 4«r 
3t;ac«i-6r t^T-#5, tfc^oT, ^<7T!J 194 

co^mm.tiP boiasp b *shho t u -Las^a 
ffiT r e f sr/hs<-r<xtf % «t oasi^ y 1 9 

[0 1 3 4] JB2»lt«©tb*ttJ*a6«i 1 oxu y 30 

V^^irtt 12 6 ICtB^ ZtlfzWllDZV l/?3r^ 1 2 2 
^^S^gj^^tli^^rl 2 8^LT^-^MG 1 
t ^-^MG 2 t (OH^bS 5 ill i3 20» 

«<o»*m*as«i 1 0 A»^i-«t 5fc, y^m» 

1 2 6^LT^-^ 1 1 S^feBlOttl-rtOi it 
t>J:v\ B3 3<oaE*«<o«iAai*Jfi«i 1 OB 

2 0, *MG2, ^ — *MG 1 <7>J<gl::ft* J: 5IB« 
UtiK f^«12 5B«:fat?ft 

asfc*. :5tiitf, y r^^tti 2 6 BKffi*;**!, 
fci^^xy^yi 5 0 t^-^MG 2 £ <7)BBa><bBi!9 

[0 13 5] JB2iHK«otb*tBA»«l 1 0-Cfi, ^ 
— *MG 2^y isytf^mi 2 6 Jdflk D f+#+fc*s % El 3 

4 fc«^rs8e*«ott*ffl*K« i i o c<o «t a iw, 

; e-^MG2^^7^yt7 his 6 twffi. Vttrt&h 

^r'tl 2 llwje^^tl.fci^V^Wl 2 5C(:i^-^ 50 
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MG 1 n — ^ l 3 2 K> f^ft btlX3$ Y) , 7y*9 
^■^1)712 4i^fi, jR2j&Ktt0tt;4Utf3K1El 1 

0 tFJ«^, 1 50W^7>^ hi 56 

15 6 OleHEftS 0 e ^^tiit5 1 5 7 £ 

0ttttfe*LT^5o ^7*^!)¥tl2 0O!lym 

1 2 2^&«9ft-tf fetbfcy v^-fttl 2 6 Ctt x ^ 
IU*te*SS 0 r 4rtfe£b*r © u//w< 14 9 19 

[0136] r 0&J&9l<0»j3mi3&W. 110C Mtffctf) 
«t 5 tCibf^i-So ^^v^ 15 0 £H]|is»N e £ 
T e 4: "C**)* V h P 1 TI6U 
>l 5 O^feUJ^SaxS^/U^rP e (Pe=NeXT 
e) ^Dx^v^Pr (Pr=NrXTr) £#5H] 
ESN: t hHTr t "e«fo S ^SBCsK^ V h P 2 

y^/l 5 0*>feai*£*LStb*S: h/^2»ttll > 
^=¥irt4l 2 6 C^^^-^^S^tro^T%^So C 
<75tftHSo*jSig«:EI 3 5 *5 J;tfB 3 6 iZLMfF-fZ. 
[0137] i3 5 0#HkBt^»t$ttf^#tkOft!9'fr 
(1 6) fcl^LSC (1 9) 

in*), a (16) niy^i 5 owa^^ 

^irt^u^P eH v^^irttl 2 6 ClC££i^£^5 
x^'Pr^^^HI^^ 5£ (17) 

^7^^7hi5 6 ^1X7*7*^ y^-tyri 
a (is) isjzu 5 * (1 9) vr??*? y ^-y y 

Tl 2 4lif^t5 h^Srffi«ttS*5U:t/ai*ttR«r 

[0 13 8] 
»1 2] 

TexNe=TrxNr (16) 

7c = 7e+7/w2 (17) 

Tcs=Tcx-£— • (18) 

1 + p 

Tcr = Tcx (19) 

1 + p 

[0 13 9] r (Dm^Uft ^(DfcmX*3c7£X&Z> tcft 

^Tml ^ k^Tc s i:^r^L<, ^»^o. h/U^ T 
h/^Tcr^fL<tMJ:^ e £JL±OBB«^ 
?> h^Tm 1 *3ctt^ h^^Tm 2 **JC)tbtf s ft^C 
(2 0) ioJ:tJ*xt (2 1) <7}J: 5 l-*to*^5 0 



[0140] 
[*1 3] 

7/Kl = 7rxp (20) 

Tm2 = Zr x (I + p) - 7e (21) 
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44 



[0141] Lfc^ot, ^e-^MG 1 \ZX (2 
0) h;^ Tm 1 Srfy^tli 1 2 5 CH 

fWHS** ^-^MG (2 1) T-^btvS 

h;^Tm2^7^Vt7 hi 5 6 KfE/B Siirft 

*EfikNeT?»fcS^5«I**r hA^T r *5J:We](E»N 
r T-^feStL6»^lw h/^«lt y V^^irWl 2 

m ^-^MGltt, p-^ 1 3 2O®^<0 h 

/^PmlSrII]4t6. — ^-^MG 2 fi x n— * 
1 4 2<o[HIh<d;&|r}£ h^OfPffl^lRjasmDtcfcsa* 
t), tlitttllffU h^Tm2i(H]fi»Nrt 

[0 14 2] {U3 5ll^f*iS(ilT*^^^ttl 2 5 
C^mgftNsfiiEffoofc^^ xyi/yi5 0O|£]6 
RNeillymil 26CO[D6tNr t(Cj:oX 
U3 6^i-*i»HOJ: 5J-*4:*5»fr1>*>5. 

Tm2 tHH5»N r tO^t'f fc^ixSf ^>;^p 
m2H ^^ftfc 1 2 6 C36»6lHlfe-*-5 - t 

[0143] K±RW Lfci 5 fw, a5««I©tfc*ffl*aS 
Si l OCt'k JB2 5tlfi«^)«)*ttl^K«l 1 0 fcRI 

^-^MG 1 ^-^MG 2 (20) *5£tf 30 

*(2i) ilctUJKJS^S h/^^ffi*Stt6J:5 
£&\Z h^fftLTil ^^^ttl 2 6 C(lttl^t5 

Jtm2* 4- Str(37m2 * +Kl(Ne * -Ate) + X8j(Afe * -Ne)dt 



*25t*«on*a*»«i i o fcraatfc, :h 
£»ury ^^irtti 2 6Ci:ttiAt5»^tei:, 

zn^^^l 5 0**e>ffl**tu5»* ( h Teh [sjiH 
$CNe<b<aS) isP^m 2 6»rj|*S^Stt* 
(h/^TrtEHEKNrt^ft) «l:^^<Lt^i 
OS^/U^^^^l, /<^rU 1 9 4<7D5i5m^^ 

[0 14 4] Lfc#oT* aE»«©»*taA5K«l 1 0 

ct'k B2Hnfewotb*tB*sfii i o traani, m 

2 6^D2 9ft^UB3 l«?BU*«WW^— ^■^*r*frf 
Sr.t3&*-e*. *2HJfi«rOlb*ffi*SHll 1 

<c*3, SE38«o«b*tH*««i i ocm ^-^ 

MG2ji^7^^7 hl5 6 tttf bttT^3 

^5), 0 2 7 ^-^MG 1 OSJfll/W-f ytf5^f y 7* 
S 3 3 0j3j:tfS 3 3 2^3K-f^^T^l3 7 dtfij^i" 

l ©WJW/w— ^<n**ry?S 4 8 OK:^ 

fj;5t:±^ (2 0) ©h/^Trl:ft^Th^»* 
ffiT r *£J3^T3FfflLfc«I£r ; E---*MG 1 <D h/i^JB 

MG2^lJ»V-fy^^f5/7 , S 3 5 OO^^I^ft^L 
TIH 3 8 \ZM^~3~ — ^MG 1 <73$iJ$p/i — "f-^CD^T 
S/ZfS 4 9 0*3 «fcT>*S 4 9 2 ln^-fct 5 l-x 
5O<0lffle*Ne*R*-»3K H*»A/rt:lsME*N e * 
JBu>T#5£ (2 2) trj: ^^ttS$^5ffl^r^-^MG 1 

[0 14 5] 
[»1 4] 



.(22) 



[0 14 6] 8EH£«*>Ktf?tti*a£11i i o c-efi, 

Oyi 5 0 t ^-^MG 1 £ £ 9^ — ^MG 2£#£l£ 

H3 9<ommm<omtimtimm 1 1 

y^i 5 ofcttWrt-aeHi UT^b <U\ Sfc, JC* 

^m^^fcej^sry >mi 2 2 f-iit^ Steffi)* 

Btfti^r^ 12 8 ^^IT^-^MG 1 K-!?MG 2 £ 

l 1 0 E t^i" J: o y ^jf^tih 1 2 6 E SrJgffl L 

[0 14 7] m2^te^I^ffi]^tH^^@l 1 
JB«-Ctt, F RlfcS FS^) 2 ftEi^f ffiCi 



H 1 2 6H^LT^/c^MG 2%^ >^^r^ 1 
^MG 2^J:oT&lnSB^IEBj|tl 17, 119 

zmm-tZo uymtti 2 6tttMB^ 

1 2 8*5^^®^^^^ 1 1 1 ^1X7^77 
->t/^tl 1 4 \Z%£^ £ tlXM$nn<DmW)$m 1 1 6, 
1 1 8£l£fbi-5o C<7? J: ^ &1f£fifctf)Tiw*5t/>-C ^ ^ 

[0 14 8] ^/c, ^2^»f|^»)^aj^^® 1 1 0^ 
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<Dftm* n ru*s b^«s-T5 201 a<o*»a^o^ 

[0 14 9] £Jl±, #»91^HKO*«fco^TRWL 

[0 15 0] ii3zELfcJBlStlfi«^«i*ffl*JS 
■ 2 0^t««O*V^5 0, *><5^ttJS2HJfc 
«9oft^ttJ^S«i 1 O^off^^y^yi 5 0 

[0 15 1] *fc, Ki9m9lo>ni3ttM*M2 0*-* 

0&7gtR|0* 7 yf*-^ 3 0-^Ti/^ b^r— * 4 0. 

^-^MGlH-^MG2|:PM^ {tK^M^BM \ 
Permanent Magnet type) |E]#«ft«SrJ?H^cas. [§]£ 

tel-t. VRi (nJ^JJ 7**^*^ ; Variable Reluc 
tance type) fam«|bW'*\ ^--T^E— *-*\ iS^m 

«jmk\ r**»«k\ mmm*-?*. ^v?^- 

*tzZi:m^Z>Z.b t>X#5 c 
[0 15 2] *>6iMi, JBlSHt««)«i*ttl*36«2 0 

^*^«*«fc5^ttjS2isifc«(7>tt*a*»«i 1 0 

^©Wlt'ii, !Bi*3J:U ! JB2fl5iBB[H]*9 1 , 9 
2, 19 1, 19 2i:lTh7>'^^'f^-^^ffl 

^?t^ N ^oidi^, igbt mm?- hz-w^-y^e 

-Kh7^^^ ; Insulated Gate Bipolar mode Tran 

sistor) ^fy/<-^^ t^j)^^^^-^^ mm 

PWM (^/i^ffiSEW ; Pulse Width Modulation) V 
X#5 0 

[0 15 3] /<^/^y 9 4, 1 9 4 t Ltli, P 

[0154] &±<Dmmmx'i±, mt>ftt>mm*Mm^ 
stL5t^Tti*<, asm, jttffl«ttifosfii*a^ 

[Ull] *38MoSBlO|«fi«fc UTO«i*ffl*3S«2 



(24) #H§¥l 0-268946 

[H2] JBlStlfiffil^)»*a*SS«2 OSrJB^aA/*:*: 

[B4] JBl*lfi«OlBWaS«8 0OWJWCPU 9 Oti 

[B5] iii2 2©i6»Nd ir^*/i/^^^ 

[H}6 ] xy-;y 5 0 ^16^ y h t«i*^BB«S:« 
[B7] ^^ft^{-fA 0 fz3n>v;>5 OOil 

[as] iiiM>i^j»Si8 o\zx vmnztiz* 

y yT-te—ftem/i'— fy^t57n- fir- ht 
i/^ h ; e-^W^-f>'^t57P-^t - ht 

[no] m&Mnmxmw/^—?- yH!^ts7n- 

[ill] W]Offl^»J^-f ^^*t57 p- 

[mi 2] jc*«oai**j»^--'f-^Sr«i^-r5 7o— 

f-r— hx-fc*. 

[mi 3] »isas«^aE««T?*>s»*aj*»«2 o 
[mi 4] mimmffl<o&Mmx~hzmtittiJ3ms2o 

[mi 5] JRl j81B«©Se««<0«l*U*S5«2 0B«r 

[ii6] « 1 mmmnmj&wnihjjmjimm 20 biz 

[mi 7] JRiSSlt«oaE*«t?*>5«i*Ui*36« 2 0 
40 C <3tRB£»/£&^-r»J«B t'fooo 

[118] »i j8JS«oaEJg«-e*>stb*tb*SS«2 0 

DO«tt*rtS:^-r«ricB-efc5. 
[mi 9] JBl*tt«OJC*«X a fc5»*dJ*3fi«2 0 

[i2o] m2mmmt Lt^ffi^gn 10^ 

[B 2 1 ] ^2 ^J6#J<aft;&ttJ;&3$« 1 1 0 

[122] £2HlKM0tt£U>b£^Kl l 0££E^&A, 
50 «*H©«lSO«fifc*«^-*-S«J«BT-*>S. 
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[13 2 3] *2jn6«ioBAta*ss« 1 1 ocom^wm 
[H2 4] 9g2mmmiz&i'tz>zfy** y*ti2oi: 

[825] JB2jBt«fc*3*t5^7*^ y^tnoc 

[0 2 6] ^ 2 ^ffi^!l<73f IJ^lgB 1 8 OK J: 0 3Wt£*l 

[■2 7] tK2XMBMo>mm&mi b oizxymnzti 

[128] !2lM^Wgil 8 OtCct DRffSix 

[02 9] 8««^aiA»l»^-f ^«r«^t57 d- 

[03 0] 2JgW©iHAH«l/i'-f^S:«^t57n- 

[03 1] 2igfj©tli*SJ»/v-f yfe«^t57 p- 
^•r- h-cfe£> 0 

[0 3 2] JK2j8Jfi«©Se*«W»*ttl*»«l 1 OA 
[0 3 3] JK2SaS«<0«*«^»*Ui*»«l 1 OB 
[0 3 4] K2j«6«<7>aC»«0»AUi*K«l 1 OC 

[035] K2j«fi«oaE«wci3*ts^7^^y^ 

1 2 o £ ix/c: 3 m<D\E\m%t t v^^<Dm^^-r 30 

[036] jB2jafi«©se«w^*3*t-5^7*^ y =¥^r 
[037] m2nmwmm(ow>t}&t)mmi 1 oc 

id J: 9H*t£fr5^-^MG 1 coftJ^M — 
M^-t^y p — ^ir— ht'feOo 
[0 3 8] JB2*««0JC*«0«|*H1*K«1 1 OC 

M^t5 7 p htfooo 40 

[03 9] JR2*16«(0«»«<D«l*ai*aS«l 1 OD 

[04 0] »2Hi6«|0^«^BlAai*2g«l 1 0 E 

[041] m2mmm<Dmmi<Dmt>mt)mw:i 1 0 f 

[«F*<0«W] 

2 0-ttattJ*iS« 

2 0 A-2 OE-Bb*ffl*lS« 

2 2-MBlttl 50 



M¥l 0-268946 

2 

26, 2 8- -ranti 

2 7, 2 9-«Mt 

3 o - ^ 7 ry^^e— ^ 
3 2--T t?* o — * 

3 4--^ yfo- * 
3 5 ■••^tiMB^ 
3 6 ■■■Hfg^-f/l- 
3 8-* JJ ^y 
3 8 a -EHEy ^ 
3 8 b ■ <fy is 

3 9-U/;U/< 

4 0-7^ h^e — ^ 
4 2 — p— * 

4 3 — ^- 

4 4 •■•H*e=-r^ 

4 5 —4r — * 
4 6 ••■7K#^& 
4 8 — i/yVw< 

4 9--<7U 

5 i-mnmttfr 

5 2-«l 

5 4 h>- 

5 6 • ^ h 

5 8--f * 

6 0-7^ * h y tf^x — * 

6 2'-jS^7^ 

6 4 —7 A* 

6 4a --•T^ir/w<^VU/tr>?v'3 >ir>ir 

6 5 •■-^u~ ^^VfV 

6 5a ^r^^VU/Ki/^s 

6 6 p s> h/^^/^y 

6 7 •• p y h^^/^aK^->3 V-fe^l^ 

7 0 — E F I ECU 

7 2-»ft»*ffi-fe Vlr 
7 4-"7X^ir>-1^ 
7 6-EME»-fe>"S- 

7 8-«Mtyf 

7 9— — ***f 5^ 

8 2-—>77 

8 4 •V--7 hstfixi/g >-ir>-f- 

9 0-WCPU 
9 0a -RAM 

9 0b -ROM 

9 l-jSlOKftEK 

9 2-fB2(DKIb[DK 
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9 4 sty^r!) 

9 5,9 6---«%tttti8 

9 7, 9 8 •••ttSfcgfrttiSi 

9 9 a -»«fttttti« 

9 9b •••m^ff 

1 1 0--W)j]\&t>mW. 

1 1 OA- 1 1 0 F-BAflUAKH 

l.i i-BiAfia*-* 

i i 2---lEibStt 

114 -7^77 u^s^/w^ir 

115 • * 

116, 118 —lEKjffi 

117, 119 —ggHiKft 

1 2 0-^7^^ y ^ 

12 1 — -fri^-V 

12 2-U ^^^r-t 

12 3 --zf^^t? ]) V—Jrls*?*? 

12 4 •••^^ y^rtur 

12 5 •••ir->'^r J \-^ 

126 -y ^afir* 
1 2 8---tt^^m=¥ir 

12 9 • -^31 — >^</U h 
1 3 2 — n— * 

13 3 •■■^^ — ^ 

1 3 4 •••Hffi^-T/U 
13 5 ---Tk^fig^ 

13 9- 

14 2 •••n — ^ 



[133] 




0 N2 N1 



(26) #i¥l 0-2 68 94 6 

50 



14 3- 




144- 




145- 




14 9- 




15 0- 




15 6- 




157- 





16 4a •■•T^i?/U-<^/UzK> ? v'3 >ir>-i^ 
16 5a — /l/-^^l/^'>3 
70 17 0-EF I ECU 

i s o-Mmm 

1 8 4— is? hsK$^>s ^ir>-ir- 
1 9 0-«CPU 
19 0a -RAM 
19 0 b-ROM 
19 1 1 (DmW)lE}& 
1 9 2---^2 0|giblH]S§ 
1 9 4 -/^f!J 
1 9 5, 1 9 6---«ffitttU» 
20 1 9 7,1 9 8-Bifc&ttiS 
19 9a -»Sfl:tttti8 
19 9 b-«*» 
LI, L2-lK^y 
MG 1 * 

Trl-Tr6 - YJ^-y^Z 
Trll ~T rl6 - h7^'^^ 



[BB5] 

0 
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(27) 



0-268946 



imi] 



[El 2] 



j 39 ( 32 35 35 46 44/45 

— 




65a 65 64a 64 



C 



[B6] 



S102- 




S104 — H y»-fe^y^t?!> B >APcDA^3" 



S108 



T d*— -f 1 (AP, N d 




Peotre 

Pe«-f 2 (P n) 



S112> 



S106 



-S1H 



APb-Pb-Pb* [ ^~S116 
NO 




| P e— P e- KbXAPb | 



Nb3 Ne2 Ne 1 



0Ef5N e 



5122- 



Pe=Ne*xTe* 



I 



-S126 
-S128 

-5129 



-21- 



(28) 



10-268946 



[0 7] 



ims] 




50 
J_ 



C2-C2 



«Ne 



113] 



20A 



f 

38 55 34 A 



35A 




To*— §«rSTc*tl(NB»-N«)-HC2 J (Ne»-te)dt 



*S132 



3 c « 4 (fle-Sd) 



I UC, 1 V c 



r 



-SI 34 
-S136 
-S138 

5U0 



-SUA 



fl del j=- f- * i n ( 8 c- I 2 0) s i n 0 c] fl u cl 



Vdc^KpAI dc+ZK iAIdc 
VqcKpAl qcfZK IAJ a c 
Al<lc=Idc*- I dc 
A [q c = I qc*- L q c 



rS146 



S1A8 



fVucl fa. fcoafic -slnfic ] rVdcl 

(VvcJ~V3 .|c° s (6c-120)-si n {0c-12O)J [v q cj 



Vwc=-Voc— Vvc 



[Ull 4] [Hi 5] 




46 
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(29) 



4$Bfl¥l 0-268946 



[B9] 



II 0] 



Ta*-Td*-Tc* 



•5150 



8a=46e 



I ua, I v a 



-S151 
-5152 

-S153 
L 



5154 



fldal jr ["-a i n (fia-1 20) s i n 0 a"| [J u al 
[lqaj- vz [-cos (6a-l 20) cosfiaJLlvaJ 



T 



r S156 



Vda=KpAlda+£K iAIda 
VqB=KpAIca+ZK iAIqa 
AI de = Ida*-ld.a 
A I q a — 1 oa*- I q a 



f 5156 



fVua1_/2fcoBea -Blnfia ir vda 1 

|V vaj ~V3 [cos (6a - 1 2 0) - s I n (fla - 1 20)jLVqeJ 



V w a =— V u a — V v a 



*S159 



( RET ) 




Pe — f 2 (Pn) 



5180- 



P a«-P e-Kt X A T a 



5182- 



P n . P c fcBtS 



x > i/' > § ^SSLSt N e X . 
P e -N e *xT e * 



5185 

5188 



S189—^- f~ ^>J>3?Jttj 
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(30) 



tffffl^l 0-268946 



[Dili 



112] 




Pn—N d x T d*/K + P b * 



VES - 

r 1 



Pe — f 2 (Pn) 



P e «N e *xTc* 




K *-K - A K \ ^ S 220 
' -5222 




| T d *«— K x T d X | ^ <^77^ 



^77K-^ [p -S226 



C RET ) 



i 

33re5£2)q>gEHgP b ^OX^rV ^ 5230 



5232 



7 ^ gJW^ y^*-'*'' a > A P OAj?"y ^234 

-5236 




Td*«-Kx f 1 (AP, N d) 



Pn-NdxTd */K + Pb* 



S2^ 



_ r S 2Vi 

[AT— K XT e*-T c*| 

S2A6 
NO 



Pe«~t 2 (P n) 



S243-> 



Pe=Ne*xTc* 




YES | K^r efl 
| Td*—KxTd* "] ^-5254 



5256 
S258 
|p-S259 
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(31) 



tfrffiW-l 0-268946 



[020] 



[121] 



149 128 



no 




199b 



1 




170 



EF I ECU 



190 
182 

165a 165164a 'ISA 



[123] 




MG2 1 ?° MG1 

\ 124 V 128/ 5 i 
119 144 143 126 \123122121 lA39 133134 



145 



142 




[H)2 2: 



179 ST 170 



158 




166 167 



180 120,MG1,MG2 




182 165a / 164a A ^™ 
165 164 



114 



156 



-116 



-31- 



(32) 0-268946 




12 7] 



[02 6] 



c 



3 



S300 1 3£greT?yPBtgfEP b *<D\Jj | 

S302 — | y > 7*+wmmn r toJJi i 

5304 ■ 1 7»<bA^y^t?->a>APOA^ | 

5308^ NO - — — r~ S30G 



T r*«-f3 (A P. Nl r ) 
S31Ch I 



P r»*-N r x T r P b* 




P b©A7) 



Pc-f l(Pn) 



5312^ 

S322- 
S323* 



[ APb*-Pb-PbX | - > ^ 




-S3U 

5316 
S316 
NO 



S224 



YES I Pn, PBtBfi 1 

, 7' I • ——J 

S320~-4 p e( -p c — K b XAP b I 



Pe=Ne*xTe* 



IMs*«-N r - (Nr-Ne*) X 1 * p 



"S326 



H *-?MG2<p?S>)lB S328 
ll jL>v>ym |^ —S329 



(E 



I 



S330 
j-5332 



1 u 1 » I v 1 



^-5334 
^-S336 

^-S338 



P d H = JJ f-sin (ei-120 ) sinfiliriull 
UqlJ [-cog (61-120 ) cos 6 ))llv ij 









Vd 1 


= Kp1 Aid! +IK I 1 


• AI d 1 


Vq 1 


= Kp 2 • Al q 1 +ZK i 2 


■ AT q 1 


I d 1 




I q 1 


= I q 1 *- J q I 





rS344 



1301 -s i nfi 1 1 TV d n 

is (0!-12O)-sin (0 1 -"1 2 0)JLVq ij 
Vwl=-Vu1-Vv1 



fV u IV /F fc o s 



PWMto^J 



T 



5346 



OHO 



-32- 



(33) 



l&ffiW-l 0-268946 



[122 8 1 



[H 2 9 ] 



g 2 ©{saw*-* 



5 



_ _ ^ Tml* 
T m 2 **-T r * 



0 2 — 4 fl r 



I u 2 . I v 2 




-S350 

-S351 
S352 

S353 
-S354 



ri d2T JT- f-s i n (0 2- 1 2D ) s i nfl 2l[7 u2l 
U q 2j~ VZ [-cos (6 2- 1 2D ) COS02JU v2j 



Vd2=Kp 1 • A I d2 + ZK M ■ Al d2 
Vq2=Kp2-Alql+SKi2-AIq2 
I d 2 = I d 2*- I d2 
Jq2=Iq2*- Jq2 



rS356 



-S358 



fVu2l [2 r CD sfl2 -sinfl2 ir Vd2 l 

LVv2j-Y3 [cos (62-1 20) -sin (B2-1 2D)jLVq2j 
V w2~-Vu 2-Vv 2 



PWMtti2j 



-S3 59 



C 



T 



| 3a&g^frPB@tePb*CDA£l | -^S360 
V >^^[5^SiN r QDAjj [ -^5362 



-S356 




P e<Dttn 
P f 4 (P n) 



ATe-Tes t-Te * ^ 




S382 
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